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The  Okonite  Company’s  pioneer  studies  dis¬ 
closed  three  vital  facts  about  service  wire 
practice: 

First:  That  there  is  no  economy  in  using  a 
poorly  insulated,  cheap  grade  of  service  cable. 
Second:  That  the  twisted  form  of  service  cable 
affords  the  best  all-around  construction  for  per¬ 
formance  and  durability. 

Third:  That  the  appearance  of  service  con¬ 
struction  is  a  highly  important  matter. 

The  twisted  form  of  cable  is  superior  to  open 
wire  leads  with  their  extra  house  attachments 


and  it  naturally  supplants  the  flat  type  of  cable 
having  parallel  conductors  enclosed  in  an  out¬ 
side  weatherproof  covering.  The  flat  cable  has 
the  inherent  fault  of  collecting  moisture  under 
the  outside  braid  with  resultant  early  failure  of 
the  cable. 

Okonite  Twisted  Service  Gable  also  makes  the 
best  construction  for  street  lamp  leads,  affording 
similar  advantages  in  freedom  from  trouble, 
neater  appearance,  large  maintenance  savings, 
simplified  storeroom  stock,  and  general  conven¬ 
ience  in  use. 
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An  Industry  Leader  Becomes 
an  International  Benefactor 

After  an  absence  of  many  months  in  EurojX' 

.  Owen  D.  Younj^  has  again  returned  to  the  bosom 
of  the  American  electrical  industry.  W'hile  abroad  he 
devoted  himself  unstintingly  and  imsjiaringly,  as  the 
chairman  of  the  rejiarations  commission,  to  fixing  the 
total  amount  of  German  reparations.  That  work  called 
for  all  the  patience,  diplomacy  and  finesse  at  his  com¬ 
mand,  and  no  one  jirobably  felt  greater  joy  and  relief 
on  the  successful  termination  of  the  mission  than  Mr. 
Young  himself.  FTis  country  has  reason  to  be  jiroud 
of  Mr.  Young’s  added  achievements  in  the  cau.se  of  in¬ 
ternational  amity  and  good  will,  and  the  electrical  in¬ 
dustry,  which  has  always  held  him  in  the  highest  esteem 
and  admired  his  many  su])erior  qualities  of  mind  and 
heart,  is  particularly  gratified  with  his  success  and  happy 
in  his  return.  At  an  opportune  time  it  will  demonstrate 
its  pride  in  and  affection  for  its  illustrious  son. 

♦  ♦  ♦  ♦ 

Silence  Is  Not  Ahvays  Golden 

IR  ERNEST  BENN’S  concise  and  forceful  “movie¬ 
tone”  address,  delivered  at  the  Atlantic  City  conven¬ 
tion  of  the  National  Electric  Light  Association  last 
week,  was  a  notable  contribution  to  the  literature  on 
private  ownership.  The  novelty  of  its  presentation  and 
the  faithfulness  with  which  Sir  Ernest’s  voice  and  man¬ 
ner  were  reproduced  in  the  great  auditorium,  while 
excellent  and  arresting,  were  eclipsed  by  the  substance 
and  clarity  of  his  argument.  It  was  generally  conceded 
to  have  been  one  of  the  most  convincing  talks  on  the 
merits  of  jirivate  ownership  ever  heard  in  this  country, 
and  its  brevity  gave  it  added  strength. 

This  brings  the  whole  question  of  private  ownership 
propaganda  again  to  the  front.  Shall  the  electric  light 
and  power  industry  prejudice  its  cause  by  a  fallacious 
attitude  of  silence  liorn  of  timidity?  Tho.se  who  believe 
in  government  ownership  seek  at  all  times  and  in  all 
places  to  spread  their  gosjx*!,  and  the  little  that  their 
opponents  do  cannot  by  any  stretch  of  the  imagination 
be  termed  adeipiate  counter-propaganda.  And  yet,  if 
the  seemingly  plausible  but  false  and  socialistic  doctrine 
is  not  to  overrun  the  country  and  convert  many  who 
refuse  to  think  the  thing  out,  it  is  necessary  that  those 
who  believe  the  existing  economic  system  of  private 
ownership  is  adjustable  and  elastic  enough  to  serve  the 
needs  of  the  jiresent  and  of  the  future  should  manifest 
as  much  courage  to  voice  their  convictions  as  do  their 
opjionents. 

Too  much  is  taken  for  granted.  Rejxjrts,  distorted 
by  government  ownership  zealots,  emanate  from  W’ash- 
ington  and  are  sjiread  broadcast  by  the  jiress  of  the 


country.  In  one  week  there  is  more  said  against  the 
industry  than  it  can  refute  in  a  year.  This  should  not 
be.  Silence  is  not  golden  under  such  circumstanced 
Believers  in  private  ownership  are  not  Ixmnd  to  sacrifice 
lifelong  convictions.  There  is  no  overruling  jxiwer  that 
can  make  them  stultify  them.selves  and  throw  away  all 
the  jiroved  advantages  of  individual  initiative  and  enter- 
])rise.  If  they  submit  to  these  things,  it  is  because  they 
do  not  wish  to  do  otherwise  or  fear  to  vindicate  their 
human  com|XJtency.  Given  more  men  of  Sir  Ernest 
Benn’s  conviction  and  fearlessness,  the  industry  would 
.soon  silence  its  calumniators,  and  facts  long  smothered 
by  fiction  would  once  more  triumph  over  it. 

♦  ♦  ♦  ♦ 

Promotional  Rates  for 
Marginal  Poiver  Users 

IDESPREAD  adoption  of  imrchased  power  by 
iiulustrial  plants  during  the  past  ten  years  has  led 
many  utility  company  managers  to  believe  that  they 
have  done  a  real  job  and  have  obtained  “all  the  business 
to  which  they  are  entitled.”  So  long  as  any  local  industry 
is  obliged  to  supply  its  own  electrical  |H)wer  the  local 
central  station  has  failed  in  its  full  duty.  The  central 
station  should  supply  all  the  electrical  energy  require¬ 
ments  of  its  community.  It  should  supply  all  these  elec¬ 
trical  loads  at  a  profit,  but  that  jirofit  need  not  lx*  a 
constant  |x*rcentage. 

The  rate  charged  for  a  service  should  lx*ar  just  as 
much  relation  to  its  value  to  the  jiarticular  user  as  to 
the  costs  of  the  ])ro<lucer.  Rates  for  lighting  are  higher 
than  for  iKiwer,  not  alone  because  of  greater  exju^nse  to 
the  producer,  but  Ix'cause  of  greater  value  to  the  user  of 
light  than  to  the  user  of  power.  It  is  not  unusual  to 
find  a  large  commercial  lighting  load  having  greater  con¬ 
sumption  and  higher  load  factor  than  many  |X)wer  loads 
but  paying  a  higher  rate. 

If  electrical  energy  has  greater  value  in  one  form  or 
class  of  service  than  in  another,  it  is  also  true  that  it  has 
more  value  for  some  jxiwer  users  than  for  others.  Con¬ 
sider  the  industrial  customer  using  large  amounts  of 
process  steam.  On  the  cost-to-serve  theory  of  rates,  the 
utility  would  charge  this  customer  the  same  rate  as  any 
other  customer  having  an  eijuivalent  electrical  load.  In 
most  cases  such  a  rate  would  induce  a  iirosjjective  con¬ 
sumer  to  buy  ]x>wer.  but  it  might  well  lx*  higher  than 
the  electrical  production  costs  of  the  user  of  process 
steam.  Yet  the  utility  might  lx  able  to  sell  the  electrical 
energy  to  the  user  of  process  steam  at  a  rate  Ixlow  the 
customer’s  cost  and  still  above  the  utility’s  cost  of  pro¬ 
duction.  jilus  reasonable  charges  for  facilities  devoted  to 
the  customer’s  service.  The  utility  would  be  satisfied 
with  less  than  the  average  spread  Ixtween  theoretical 
cost  and  price,  but  it  would  make  money,  the  customer 
would  save  money  and  the  community  would  benefit. 


This  ])r(ihlcni  is  far  from  being  an  academic  one. 
Every  week  sees  development  of  plans  for  huge  generat¬ 
ing  stations  by  industrial  concerns  that  are  large  users 
of  process  steam  or  have  other  means  of  producing  cheap 
])ower.  Plants  of  10,000  kw.  and  even  50,000  kw.  are 
l)eing  erected  under  the  noses  of  utility  companies’ 
“sujH'rpower”  stations.  The  addition  of  these  huge  in¬ 
dustrial  loads  to  the  lines  even  of  large  utilities  would 
effect  .startling  economies.  In  some  cases  the  load  fac¬ 
tors  of  these  industrial  loads  are  higher  than  those  of 
most  central  stations.  Some  have  load  factors  and 
|M)wer  factors  in  excess  of  ^X)  ^ler  cent. 

d'he  next  development  after  the  installation  of  large 
generating  ])lants  by  indu.strial  users  is  to  interconnect 
lho.se  plants  in  a  given  area  where  all  the  well-known 
advantages  of  interconnection  can  be  secured.  From 
this  have  grown  ])otential  consolidations  rejiresenting 
more  than  50  ]K'r  cent  of  the  industrial  load  of  the  local 
utility.  This  is  not  sound  economics.  It  is  not  good 
business.  It  is  evidence  of  inadequate  community  serv¬ 
ice  by  the  utility.  It  is  a  condition  which,  allowed  to 
develop,  will  seriously  threaten  the  position  of  tho.se 
utilities  that  deix.*nd  largely  u|M)n  jxiwer  business  for  their 
load  and  for  their  earnings. 

More  freedom  should  be  allowed  utility  managements 
to  accej)t  this  marginal-cost  business  without  criticism. 
Already  several  commissions  have  approved  contracts 
with  large  users  whose  loads  could  not  have  been  ob¬ 
tained  at  established  rates  for  average  users,  but  which 
can  be  served  with  some  profit  and  no  burden  on  other 
customers. 

♦  *  ♦  ♦ 

Utilizing  Standards  of 
Subsidiary  C om panics 

EVb^N  when  progressively  m.'inaged  companies  are 
ac(juired  by  centralized  organizations,  some  changes 
m  routine  must  Ik*  ex])ected  if  advantage  is  to  be  taken  of 
tinifying  engineering,  accounting  and  sales  jiractices.  Hut 
frequently  excellent  local  standards  of  ])ractice  have 
lK*en  built  uj)  that  deserve  wider  application.  It  becomes, 
therefore,  very  desirable  that  a  thorough  study  of  the 
established  ])rocedure  in  actjuired  ])roj)erties  be  made 
iK'fore  articulating  them  intf)  the  larger  system.  It  is 
a  poor  rule  that  does  not  work  both  ways,  as  the  i)ld 
adage  has  it. 

Sometimes  there  is  a  temjUation  to  stop  the  i)re])ara- 
tion  of  standards  on  a  local  projKTty  as  soon  as  it  passes 
under  centralized  control.  This  is  not  surprising  in  the 
press  of  activities  attending  a  transfer  of  a  company 
from  one  control  to  another,  but  it  is  important  not  to 
allow  gorul  .standardization  work  that  has  in  the  ])ast  been 
flone  by  a  newly  acquired  projx'ity  to  drop  out  of  .sight, 
h'or  example,  a  conq^any  may  have  ])repared  a  series  of 
operating,  maintenance  and  construction  standards  re])- 
resenting  years  of  develo])ment  with  special  a])plication 
to  its  own  conditions.  The  inconnng  central  organiza¬ 
tion  should  make  an  early  study  of  such  material  in 
order  that  its  preparation  may  continue,  if  advisable, 
without  loss  of  time  to  the  local  ])roperty.  and  so  that 
any  ideas  or  methods  of  wider  application  may  be  init 
into  general  service  throughout  other  affiliated  ])roperties 
as  soon  as  convenient. 

'I'he  main  |K>int,  whether  in  accounting,  construction 
or  other  fiekls,  is  not  to  allow  the  fruits  f»f  original 
creative  work  to  fail  to  ripen  for  lack  of  executive 
nourishment  or  to  lie  on  the  ground  unharvested  on 
account  of  change  of  ownershi])  or  management. 


Sensible  Co-operation  in 
Power  Development 

SEVERAL  instances  of  co-o])eration  between  irriga¬ 
tion  districts  and  power  companies  in  the  development 
of  water  and  power  are  on  record,  notably  in  California, 
but  the  recent  announcement  that  a  steam  plant  will 
be  erected  in  Phoenix  to  serve  the  joint  needs  of  the 
Salt  River  Valley  Water  Users’  Association  and  the 
Central  Arizona  Light  &  Power  Comi^any  is  unique. 

The  Salt  River  Valley  Water  U.sers’  Association  is  a 
landowners’  organization  deriving  water  from  Roosevelt 
Dam  and  ])ower  from  .several  hydro-electric  plants  on  tin 
Salt  River.  It  is  composed  of  and  owned  by  the  farmer^ 
.served  and  is  operated  identically  like  a  private  coqxmi- 
tion,  with  the  exce])tion  that  the  ])resident  is  elected  by 
])opular  vote  of  the  association  members  instead  of  by  a 
board  of  directors.  The  Central  Arizona  Light  &  Power 
Company  is  a  i)rivately  owned  and  o|X*rated  electric 
utility  serving  Phoenix  and  a  small  surrounding  territory. 

The  ninth  consecutive  year  of  drought  finds  the  Water 
Users  in  need  of  ]X)wer  to  meet  their  own  needs  an<l 
fulfill  contracts.  The  ])rivate  company  has  in  .sight  hy 
generation  or  purcha.se  power  enough  for  its  own 
needs  for  a  |)eriod  of  three  years,  after  which  it  will 
require  additional  .steam  capacity.  A  happy  solution  to 
the  whole  situation  was  arrived  at  by  an  agreement  under 
which  the  jrrivate  comjrany  will  finance  and  build  an 
18,000-kw.  steam  ])lant  in  Phoenix  immediately.  The 
Water  Users  will  pay  all  fixed  charges  and  operating; 
co.sts  of  the  plant  for  two  years  and  derive  all  the  plant 
output.  For  the  next  three  years  the  ratio  of  expense 
and  output  will  he  two-thirds  and  one-third  then  for 
three  years  one-third  and  two-thirds,  and  after  eight 
years  the  ])rivate  company  will  take  over  the  entire  e.x- 
pense  and  receive  all  the  outynit. 

The  Water  Users  and  the  private  com])any  have  clearly 
defined  the  territory  each  will  serve  to  avoid  destructive 
comf)etition,  and  with  the  agreement  just  entered  into 
the  whole  set-up  con.stitutes  one  of  the  finest  examples 
t)f  sensible  co-oyx'ration  in  power  development  on  record. 
♦  ♦  ♦  ♦ 

Two-Story  Turbines 
Enter  the  Field 

ANUFACTURE  by  the  Brown  Boveri  organi¬ 
zation  of  the  first  16(),000-kw.  turbo-generator 
for  the  Hell  Gate  station  of  the  United  IClectric  Light 
iv  Power  Company  was  a  notable  eflPort  in  the  direction 
of  saving  space  and  reducing  floor-area  requirements  in 
generating  stations.  The  installation  of  the  great  turbo¬ 
generator  in  the  s])ace  originally  allowed  for  a  far 
smaller  unit  was  an  engineering  achievement.  P'ormal 
ceremonies  at  the  station  recently  marked  the  initial 
operation  of  this  unit  and  of  the  more  recent  Westing- 
house  machine  of  similar  cay)acity.  There  are,  of  course, 
a  number  of  other  directions  in  which  savings  involving 
ca])ital  charges  may  be  made  and  similar  economies 
y)r<xluced.  Water-cooled  furnace  walls  have  so  greatly 
increased  the  space  efficiency  of  furnaces  that  tremen¬ 
dous  cayxtal  investment  for  land,  superstructures  and 
e(|uipment  has  been  largely  avoided. 

The  announcement  of  a  two-deck  l,200-])ound  turbo¬ 
generator  of  100,000  kw.  normal  rating  for  the  T’acific 
Gas  &  Electric  Company  introduced  another  intere.sting 
departure  in  such  develo])ments.  It  is  undoubtedly 
yiossible  to  ])lacc  the  high-])ressure  element  on  top  of 
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the  low-pressure  element,  thus  saving  foundation  and 
floor  areas  through  the  intrmluction  of  real  compactness ; 
hut  the  conservative  engineer  has  a  few  mental  reser¬ 
vations. 

The  advantages  of  two-deck  design  are  readily  dis¬ 
cernible.  hut  the  undeniable  decrease  in  accessibility  and 
))ossibly  reduced  ease  of  repairs  and  maintenance  must 
be  balanced  against  the  capital  savings  involved.  .As 
the  reliability  of  mechanical  ecjuipment  is  reflected  in 
the  fewer  hours  during  which  it  is  out  of  service  for 
repairs  and  inspection,  it  becomes  increasingly  |X)ssible 
to  take  advantage  of  the  longer  service  expectance  of 
equipment  and  to  adopt  such  an  expedient  as  has  been 
planned  for  the  progressive  California  utility. 

♦  ♦  ♦  * 

Cable  Experts  Disagree 

For  .some  time  now  it  has  been  recognized  a.s  a  funda¬ 
mental  principle  of  high-voltage  cable  construction 
that  every  measure  must  be  taken  to  avoid  the  occur¬ 
rence  of  air  or  gaseous  spaces  within  the  mass  of  the 
insulation.  Such  gas  spaces  may  f)e  the  result  of  orig¬ 
inally  imperfect  impregnation,  in  which  ca.se  the  re.sult 
is  a  rising  power-factor  voltage  curve  and  shortened 
life.  It  has  also  been  generally  supposed  that  in  opera¬ 
tion  such  air  spaces  can  arise  between  the  outer  wall  of 
the  insulation  and  the  lead  sheath.  This,  it  is  thought, 
is  due  to  the  relatively  greater  coefficient  of  expansion 
of  the  in.sulating  material,  the  stretching  of  the  lead 
and  the  failure  of  the  lead  to  return  to  its  original 
dimensions  when  the  temperature  is  reduced. 

This  idea  has  been  widely  accejrted.  but  is  disputed 
by  C.  J.  Reaver,  a  well-known  English  engineer  and 
author,  in  a  series  of  articles  published  in  the  London 
FJectricol  Revinv.  He  presents  a  number  of  exjieri- 
mental  results  which  indicate  that  the  internal  pressures 
due  to  temperature  ri.se  within  the  cable  are  not  suffi¬ 
cient  to  cause  an  appreciable  ex|)ansion  of  the  lead 
sheath.  His  experiments  show  a  rather  wide  range 
of  pressure  variation  with  inappreciable  changes  in 
sheath  volume.  The  voids  often  found  in  defective 
cables  he  attributes  to  air  originally  entrained,  or  in  .solu¬ 
tion,  in  paper  or  compound,  supplemented  by  gases  later 
generated.  Exception  is  taken  to  Beaver’s  attitude  by 
Riley  and  Scott,  equally  well  known  as  cable  engineers. 
I'hey  review  much  evidence  which  has  l)een  adduced 
in  supjx)rt  of  the  idea  of  the  ex]>ansion  of  the  lead 
sheath  and  reach  the  conclusion  that  Beaver’s  results  are 
due  to  occluded  air  in  his  experimental  cable.  Naturally, 
Mr.  Beaver  has  made  a  spirited  reply,  and  doubtless  the 
discussion  will  continue. 

There  is  general  acceptance  in  this  country  of  the 
idea  of  sheath  expansion  with  resulting  voids.  Meas¬ 
urements  made  by  Hirshfeld  and  his  co-workers  of  the 
Detroit  Edison  Company  have  shown  not  only  the  pres¬ 
ence  of  very  high  internal  pressures,  but  also  that  a 
I'crmanent  expan.sion  of  the  lead  sheath  to  the  extent  of 
several  per  cent  is  clearly  possible.  Less  importance  has 
been  attached  to  the  matter  since  the  introduction  of  the 
“type  H”  cable,  which  provides  an  inside  metallic  sheath 
for  the  wall  of  the  insulation  and  which  follows  the  ex- 
jiansion  and  contraction  of  the  latter  very  much  more 
closely  than  can  the  lead,  thus  eliminating  the  danger  of 
ionization  in  any  gas  layer  arising  between  insulation 
and  sheath.  In  the  discussion  icferred  to,  as  often  hap- 
I'cns,  strong  evidence  can  be  produced  on  lx)th  sides  It 
seems  to  be  clear,  however,  that  Mr.  Beaver  has  made 


the  closer  experimental  study  of  this  matter  and  has 
shown  that  a  considerable  range  of  pressure  may  occur 
in  a  cable  without  undue  expansion  of  the  sheath. 

If  *  *  if 

Inter  conn  ecti  on  E.conom  i  es 
Demand  Constant  Vigilance 

NTERCONNECTIONS  will  not  run  themselves. 
Automatic  frequency  control.  iiKKlern  waterwheel 
governing  and  the  paralleling  of  high-grade  jdants  may 
attain  a  routine  status  under  a  carefully  organized 
regime.  Continuity  of  service  records  may  display 
praiseworthy  |3erformance.  But  if  money  is  to  be  made 
on  toj)  of  all  costs  in  this  interesting  and  exjanding 
field,  acute  watchfulness  must  prevail.  The  larger  the 
interconnected  system,  the  greater  the  vigilance  which 
needs  to  be  maintained  over  load  allocations,  up-to-the- 
hour  operating  costs  and  total  e.xpenses  concerned  with 
interchange. 

The  casual  handling  of  early  tie-line  practice,  which 
gave  good  results  in  smaller  fields  and  even  in  sub¬ 
regional  power  distribution,  has  little  place  in  current 
large-scale  interconnection.  No  one  is  likely  to  dispute 
the  importance  of  constant  scrutiny  of  interconnection 
ojierations  from  the  load  dispatcher’s  point  of  view,  but 
unless  one  has  access  to  the  actual  ebb  and  flow  of  costs 
concerned  in  this  work,  it  is  easy  tt)  overlook  the  changes 
in  economic  values  to  which  a  multi-party  ]x>wer  inter¬ 
change  group  is  often  subject.  Executive  engineering 
direction  becomes  vital  as  the  scope  of  interconnected 
operations  broadens. 

Surprising  variations  in  unit  values  employed  in  inter¬ 
connection  activities  occur  from  time  to  time.  .Average 
])rices  ])aid  per  kilowatt-hour  for  secondary  hydro¬ 
electric  power  fed  into  a  well-run  interchange  trans¬ 
mission  network,  for  example,  ranged  in  a  recent  m<»nth 
from  less  than  0.1  mill  to  more  than  4  mills  among  al)out 
half  a  dozen  participants.  The  selling  prices  to  mem¬ 
bers  of  the  group  ranged  from  nearly  half  a  cent  to. 
roughly.  9  mills.  These  averages  varied  considerably 
among  the  group  members  and  for  individual  participating 
companies  when  other  periods  were  summarized,  and 
they  were  materially  influenced  by  the  hour-to-hour  costs 
prevailing  on  the  various  properties.  The  time  value  of 
a  given  block  of  available  energy,  whether  in  steam  or 
hydro  ])lants,  with  respect  to  current  loads  and  their 
distribution  over  the  system  had  a  most  important 
l)earing  upon  costs  and  savings  realized.  The  ratio  .jf 
total  expense  of  interconnection  to  total  revenue  derived 
from  the  sale  of  pooled  power  varied  from  63  to  80 
})er  cent  Iwtween  a  recent  month  and  a  recent  four 
months’  o])erations.  In  one  of  these  four  months  the 
savings  from  interconnection,  after  all  costs  were  de¬ 
ducted.  amounted  to  nearly  40  per  cent  of  the  total 
])ericKrs  economies. 

'rhe  importance  of  building  up  loads  to  fill  valleys  in 
the  total  and  component  company  demand  curves  literally 
stares  the  operating  engineer  and  executive  in  the  face  as 
such  records  are  studied  in  detail.  The  challenge  is 
twofold :  ( 1  )  to  utilize  the  maximum  available  skill  in 
economical  over-all  system  operation  on  the  basis  of 
accurate  and  instant  knowledge  of  conditions  at  all 
times  prevailing,  and  (2)  to  create  from  alert  analysis  of 
interconnection  and  grouped  property  performance  a 
vision  of  load  building  and  system  planning  which  shall 
key  the  combined  resources  of  electrical  production  and 
supply  to  “concert  pitch’’  in  economic  efficiency. 
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Station  Tie  Is  Backbone  of 

Chicago’s  60-Cycle  Layout 

Fundamental  considerations  that  have  determined  design 
of  transmission  substations  and  stations.  Double  bus  system 
and  frequent  sectionalizing  prevent  large  concentrations 
of  short-circuit  power  and  permit  indefinite  expansion 

By  R.  F.  ScHUCHARDT  and  T.  G.  Le  Clair 

Chief  Electrical  Engineer  and  Assistant  Engineer,  Kespcctn'cly, 

Commonuvalth  Edison  Company,  Chicago,  III. 


Large  transmission  systems,  and  particularly  the 
parts  of  them  devoted  to  interconnections  between 
^  generating  stations,  have  several  major  purposes. 
They  are  increased  over-all  economy,  reduction  of  the 
reserve  capacity  required  and  improved  reliability.  In¬ 
creased  economy  results  from  carrying  a  maximum  of 
load  for  long  hours  on  the  most  efficient  units  of  the 
system.  The  extension  of  the  area  served  also  results  in 
a  better  load  factor  for  the  system.  Improved  plant 
efficiency  and  decreased  reserve  capacity  are  due  to  the 
use  of  fewer  and  larger  machines  in  a  given  area  and  the 
availability  of  common  reserve  over  the  system. 

The  gain  in  reliability  does  not  come  about  quite  so 
readily  as  does  the  gain  in  economy.  The  fact  that  a 
given  load  may  be  fed  from  more  than  one  source  of 
supply  through  a  transmission  system  does  not  neces¬ 
sarily  mean  any  less  likelihood  of  service  interruption. 
Unless  adequate  provision  is  made  for  the  disconnection 
of  faulty  equipment,  each  additional  transmission  line 
becomes  ati  additional  hazard.  When  generating  stations 
were  tied  together  through  transmission  lines  to  the  same 
substations,  and  as  the  number  of  these  transmission 
lines  increased  with  the  increase  in  capacity,  the  network 
became  so  comjilicated  that  relay  protection  was  very 
difficult  to  co-ordinate  and  the  shock  due  to  a  short  circuit 
was  communicated  to  all  parts  of  the  system. 

To  correct  this,  the  earlier  transmission  scheme  in 
Chicago  was  changed  by  eliminating  the  lines  which  thus 
indirectly  connected  generating  stations.  Direct  ties  be¬ 
tween  stations  at  generator  voltage  were  later  replaced 
by  larger  capacity  ties  at  higher  voltage.  The  original 
higher  voltage  lines  were  operated  at  33  kv. 

Further  development  of  these  interconnections  has 
resulted  in  a  66-kv.  overlying  bus  system  connecting  the 
major  load  centers,  which  supersedes  the  33-kv.  system. 
The  much  larger  capacity  of  this  overlying  system  has 
made  possible  the  establishment  of  load  centers,  called 
distributing  stations,  which  lie  midway  between  generat¬ 
ing  stations.  They  are  without  generating  capacity  and 
are  fed  from  the  66-kv.  system  only.  These  distributing 
stations  give  service  which  is  equal  in  reliability  to  that 
direct  from  the  generating  stations. 

As  the  size  of  generating  stations  increases,  or  the 
amount  of  load  to  be  distributed  from  any  given  center 
increases,  the  extent  to  which  possible  trouble  may  spread 
also  is  greater.  This  has  given  rise  to  a  numl)er  of 
schemes  of  subdivision  which  are  applied  to  stations  or 


Fig.  1 — Position  of  Generating  Stations 
and  Bulk-Supply  Substations  in  Chicago 

Distribution  sub.stations  are  fed  from  sing:le  points  only, 
their  only  ties  being  thorough  the  66-kv.  -system. 

to  systems  as  a  whole.  A  good  example  of  such  a  plan 
is  that  called  “loose-linking.”  The  practical  design  for 
any  large  system  is  a  compromise  between  economy  and 
reliability.  P'rom  the  standpoint  of  economy  it-  is  de-- 
sirable  to  concentrate  the  capacity  in  order  to  utilize 
diversity  and  decrease  the  required  reserve.  From  the 
reliability  angle  it  is  advisable  to  break  up  the  system 
into  smaller  sections  to  minimize  the  extent  of  possible 
interruption.  Good  judgment  dictates  the  jx)int  of  com¬ 
promise  between  the  two  ideals. 
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In  the  Chicago  system  the  plan  is  to  sectionalize  the 
generating  and  distributing  centers  along  lines  ranging 
iK'tween  two  limits,  the  extent  to  which  the  subdivision 
is  carried  out  depending  u])on  the  ca])acity  involved.  One 
tyf)e  of  sectionalizing  may  readily  be  changed  to  another 
as  the  capacity  increases.  In  all  stations  there  are  two 
main  buses,  which  are  more  or  less  indej)endent  and  are 

.Synchronous 


Lj  Switches  normally  c/osed  ^  Switches  opened hy  ^ctionaldingrelar/ 


Fig.  2 — Method  of  Sectionalizing  Where 
,  Concentration  of  Energy  Is  Not  Great 

U«e«l  in  the  lower  capacity  centers  where  reactors  are  not 
required  between  sections  for  normal  oi>eration. 

arbitrarily  designated  the  red  and  blue.  They  estab¬ 
lish  the  nucleii  for  the  red  and  the  blue  systems,  which 
.are  carefully  maintained  throughout  the  transmission 
system  with  .all  methods  of  sectionalizing. 

For  the  smaller  stations,  where  the  capacity  available  to 
flow  into  a  short  circuit  is  relatively  small ;  that  is,  on  the 
onler  of  150,(XX)  to  20(),000  kw.  in  generators,  transform¬ 
ers  or  lK)th,  the  scheme  shown  in  Fig.  2  is  adojited.  Out¬ 
going  transmission  lines  to  subst.ations  at  12,0^  volts  are 
not  connected  directly  to  the  main  buses,  but  in  small 
groups  to  line  buses,  whicb  in  turn  are  fed  from  the  two 


main  buses.  Under  normal  conditions  the  line  buses  and 
the  supply  units,  either  generators  or  transformers,  are 
connected  to  both  main  buses.  The  supply  units  are 
equipped  with  overload  relays,  which  will  operate  in  case 
of  a  severe  disturbance,  not  to  interrupt  the  supply, 
but  to  open  half  the  circuit  breakers  and  leave  the  sta¬ 
tion  operating  in  two  separate  systems,  with  equal  divi¬ 
sion  of  line  buses  and  units,  so  that  the  disturbance  will 
be  confined  to  only  one-half.  The  opening  of  all  these 
breakers  is  accomplished  by  the  same  relay  and  this 
operation  will  take  place  very  quickly  in  case  the  dis¬ 
turbance  is  severe  enough  to  warrant  the  division  of 
the  capacity  and  of  the  load. 

In  that  part  of  the  city  which  is  supplied  by  the  direct- 
current  network  every  60-cycle  substation  is  equipped 
with  two  high-tension  buses,  one  of  which  is  fed  by  lines 
normally  connected  to  the  blue  system  and  the  other  by 
lines  normally  connected  to  the  red  system.  The  direct- 
current  network  is  also  supplied  by  25-cycle  substations 
interspersed  with  the  60-cycle.  An  unforeseen  emer¬ 
gency  which  would  cause  the  interruption  of  half  the 
60-cycle  supply  to  this  territory  (red  or  blue  system) 
would  interrupt  the  supply  to  half  the  converting  capacity 
in  each  substation.  A  part  of  the  load  would  be  picked 
up  by  adjacent  25-cycle  substations  and  the  remainder 
by  the  live  capacity  in  the  60-cycle  substations  without 
interruption  to  the  network.  If  the  disturbance  is  not 
cleared  promptly,  or  in  case  the  red  or  the  blue  bus 
system  is  crippled,  the  substation  can  be  restored  to  full 
operation  by  opening  the  line  breakers  on  the  crippled 
section  and  closing  the  bus  tie  circuit  breaker.  The  good 
generating  capacity  in  the  station  can  be  then  thrown  over 
to  the  system  which  is  unaffected  and  ].)ractically  complete 
service  restored. 

The  foregoing  method  of  sectionalizing  will  not  be 
satisfactory  for  much  larger  .stations  because  of  the  con¬ 
centration  of  available  short-circuit  energy.  Under  such 
conditions  the  plan  illustrated  in  F'ig.  3  is  employed.  It 
can  be  used  for  a  center  of  infinite  capacity  by  increasing 
the  number  of  sections  and  the  number  of  reactors  at 
division  points.  This  scheme  differs  from  the  one  just 
described  in  that  the  red  and  blue  main  buses  are 


Fundamental  Principles  Involved 


1.  The  Chicago  layout  contemplates  an  indefinite  expansion 
of  generating  capacity,  an  indefinite  IcKation  of  distribut¬ 
ing  station  jxiints  and  a  continuous  increase  in  load 
density. 

2.  Excluding  zone  loads  in  the  vicinity  of  Chicago  generat¬ 
ing  stations  their  outputs  are  taken  away  at  transmission 
voltage.  Except  at  this  jiressure  there  are  no  ties  be¬ 
tween  substations  or  power  stations. 

In  effect,  the  transmission  lines  constitute  a  bus  over- 
lying  the  system — a  bus  into  which  power  houses  feed  at 
various  points  and  from  whicb  bulk-supply  substations 
take  their  supply  at  the  same  and  other  points. 

4.  The  distribution  substations  are  not  fed  directly  from 
the  transmission  system  but  through  bulk-supply  distribut¬ 
ing  .stations  which  step  down  the  transmitted  energy  to 
the  distribution-substation  supply  pressure. 

.‘1.  All  distribution  substations  are  radially  fed.  either  from 
the  ixiwer  stations  or  from  the  bulk-supply  substations. 

().  Short-circuit  currents  are  kept  to  a  minimum  pha.se  by 
isolation,  splitting  the  transmission  bus  into  two  parts 
and  also  by  generous  sectionalizing  of  the  parts.  Com¬ 
bined  with  the  use  of  neutral  resistors  phase  isolation  re¬ 
duces  the  short-circuit  current  to  reasonably  low  values. 


7.  The  fault-bus  system  of  protection  is  used  with  nearly  all 
isolated-phase  bus  structures  whether  in  open  air,  metal 
clad,  or  in  masonry  or  steel  cells.  If  a  fault  occurs  on 
any  part  of  the  system  that  part  automatically  drops  out, 
but  its  service  is  immediately  taken  over  by  the  rest  of 
the  system. 

8.  The  scheme  is  so  arranged  that  a  fault  may  put  out  of 
service  only  that  part  which  is  immediately  affected  by  it. 
A  fault  does  not  dangerously  disturb  the  functioning  of 
the  system  as  a  whole. 

9.  At  all  generating  stations  or  transmission  terminals  in¬ 
coming  and  outgoing  transmission  lines  terminate  in  buses 
at  the  line  voltage. 

10.  All  buses,  at  points  where  there  is  a  large  concentration 
of  power,  are  callable  of  operation  in  sections  in  such  a 
way  as  to  minimize  the  effect  of  severe  or  prolonged 
short  circuits. 

11.  Lines  to  a  dependent  substation  or  to  a  group  of  substa¬ 
tions  are  so  disposed  at  the  generating  station  or  distribu¬ 
tion  center  as  to  reduce  to  a  minimum  the  probability  of 
a  total  interruption  to  the  substation  resulting  from  the 
loss  of  one  unit  of  a  station  bus. 

12.  These  schemes  have  permitted  a  reduction  in  the  mini¬ 
mum  time  element  of  protective  relays.  Balanced  relays 
are  used  in  all  cases  where  practicable. 
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normally  connected  together  through 
reactor  ties,  not  directly  as  is  the  case 
in  the  simpler  scheme.  Each  supply 
unit  and  each  line  bus  is  provided  with 
switching  equipment  to  connect  to  both 
main  buses,  but  is  normally  connected 
to  only  one.  The  required  reserve 
cai)acity  is  obtained,  since  each  section 
has  a  supply  normally  from  the  con¬ 
nected  generator  capacity,  but  in  case 
this  capacity  is  out  of  .service  the  sec¬ 
tion  is  supplied  through  the  reactors 
at  l)oth  ends. 

I'he  reactors  between  the  red  and 
blue  systems  have  a  relatively  high 
ohmic  value  so  that  a  dead  short  cir¬ 
cuit  on  one  system  will  not  cause  a 
severe  drop  in  voltage  on  the  other 
.system.  The  amount  of  current  which 
will  flow  through  a  bus  tie  reactor 
under  normal  conditions  is  only  suffi¬ 
cient  to  take  care  of  the  slight  unbalance  which  normally 
occurs  between  the  loading  on  the  red  and  the  blue  buses. 
The  reactors  between  .sections  of  each  main  bus  are  of  a 
lower  ohmic  value,  which  is  sufficient  f)nly  to  limit  the 
sliort-circuit  current  and  will  allow  the  pas.sage  of  a 
very  considerable  load  current  when  generators  are  out 
of  .service  or  operating  at  different  loads. 

The  transition  between  the  first  type  of  sectionalizing 
and  the  ultimate  type  is  accomplished  by  installing  re¬ 
actors  between  .sections  of  the  main  buses  as  thev  are 


ffeneratorv 


^  Switches  normally  dosed 


a  Switches  normally  open 


Fig.  3 — Sectionalization  of  a  Large  Station 


The  tw<»  bus  sy.stems  are  normally  eon- 
neeted  topether  throuph  hiph-reactance 
tie.s.  The  number  of  reactors  in  either 
main  bus  depends  upon  the  size  of  the 


station,  which  can  be  increased  indefi¬ 
nitely  without  addinp  materially  to  the 
danper  of  complete  shutdown  or  to  the 
short-circuit  current. 


current  which  can  flow  through  these  short  circuits  is 
then  limited  by  the  use  of  neutral  resi.stors.  The  fact 
that  all  faults  can  be  only  to  ground  is  taken  advantage 
of  in  the  protection  system,  which  by  the  use  of  a  fault 
bus  actually  picks  up  the  fault  current  and  conducts  it 
back  to  the  neutral  through  the  proper  relays.  This  is 
accomplished  by  having  no  regular  ground  bus  in  the 
switch  compartment  and 'using  in  its  place  an  insulated 
conductor  which  runs  through  the  various  swdtch  com¬ 
partments  and  is  connected  to  the  frames  of  circuit 


being  extended  and  by  installing  the  reactors  between  the 
two  main  buses  at  each  end  of  that  portion  of  the  switch 
house  which  is  complete.  An  intermediate  step  may 
also  be  to  omit  the  reactors  between  sections  of  each  bus 
and  install  only  those  between  the  two  main  buses.  This 
method  is  used  in  Calumet  station. 

The  Fal'lt  Bus  Is  Important 

The  problem  of  .sectionalizing  in  the  generating  stations 
is  somewhat  complicated  by  the  method  of  bus  protec¬ 
tion  used  in  the  newer  design  of  switch  house.  With 
the  isolated  pha.se  structure  which  is  now  used  in  Chi¬ 
cago  at  all  points  where  there  is  any  concentration  of 
capacity,  faults  are  limited  to  one  phase  to  ground.  The 


breakers,  etc. 

The  manner  in  which  this  protection  is  applied  is 
shown  by  Fig.  4.  On  this  diagram  one  of  the  light  dash 
lines  represents  a  branch  of  the  fault  bus  which  is  con¬ 
nected  to  the  frames  of  all  the  circuit  breakers  on  one  of 
the  line  buses  and  passes  through  the  line  bus  compart¬ 
ment.  If  a  ground  occurs  on  the  equipment  about  this 
line  bus  the  fault  current  must  pass  through  this  fault 
bus  to  the  station  ground  bus.  In  so  doing  it  operates 
the  overload  relay  shown  at  point  //,  w’hich,  in  turn, 
opens  the  four  line  circuit  breakers  and  the  two  group 
breakers  A  and  Ft,  clearing  the  fault. 

A  different  condition  arises  with  a  failure  on  the  group 
switch  breaker  or  its  appurtenances.  The  branch  of  the 
fault  bus  in  this  compartment  con¬ 
ducts  the  current,  not  directly  to  the 
main  ground  bus.  but  to  a  separate 
fault  bus  which  picks  up  the  branches 
from  all  the  group  switch  breakers 
on  the  same  section  of  the  main  bus. 
This  fault  bus  in  turn  is  connected 
to  the  ground  bus  through  an  addi¬ 
tional  relay.  In  case  of  a  failure  on 
breaker  B  the  current  actuates  the 
overload  relay  at  J,  which  opens  the 
same  breakers  as  were  opened  by 
the  relay  at  //.  If  the  fault  chances 
to  l)e  on  the  side  of  the  breaker  to¬ 
ward  the  line  bus,  this  clears  the 
trouble  and  nothing  further  hap|)ens. 
If,  on  the  other  hand,  the  fault  is  on 
the  side  of  the  breaker  toward  the 
main  bus,  the  fault  current  continues 
to  flow  until  the  relay  at  K,  which  is 
set  for  a  longer  time  delay,  will  op¬ 
erate  and  ojK?!!  breakers  C,  D,  E,  F 
and  G. 


This  shows  the  fault  bus  arrangement  for  one  line  bus 
and  a  part  of  the  fault  bus  connections  for  one  section  of 
main  bus.  Corresponding  connections  are  made  throughout. 
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In  case- the  type  of  sectionalizing  used  is  that  shown  in 
Fig.  2,  where  the  group  switch  breakers  are  normally 
closed  to  both  main  buses,  this  operation  will  not  inter¬ 
rupt  the  supply  to  any  lines  exce])ting  those  on  the  line 
bus  which  is  involved  in  the  fault.  In  the  case  of  the 
larger  stations,  where  the  supply  is  connected  to  only 
one  main  bus,  the  supply  and  the  line  buses  connected 
to  this  section  of  the  main  bus  will  be  interrupted  by 
a  fault  bus  operation,  but  because  of  the  large  number 
of  sections  and  the  fact  that  lines  to  groups  of  sub¬ 
stations  are  staggered  between  sections,  this  will  not 
cause  interru])tion  of  service  to  any  load. 

Since  the  fault  bus  was  installed,  about  one  year  ago, 
there  have  been  six  operations,  each  of  which  performed 
in  the  exact  manner  f(jr  which  the  system  was  designed 


area,  such  as  in  Chicago,  the  addition  of  large  units 
materially  changes,  and  even  reverses,  the  direction 
of  power  flow  under  different  conditions.  The  system 
must,  therefore,  be  more  flexible  than  one  of  the  direct 
transmission  type  where  the  energy  flows  from  one  gen¬ 
erating  station  to  a  given  load  and  practically  all  the 
energy  is  transmitted  over  some  distance. 

This  requirement  of  flexibility  makes  a  bus  system 
desirable  for  the  interstation  high-voltage  tie  lines  for 
operating  reasons.  It  is  also  more  economical,  since  by 
the  use  of  this  bus  system  the  number  of  transformers 
required  at  any  center  is  c|fpendent  upon  the  amount  of 
load  to  be  taken  into  or  out  of  this  center  and  not  upon 
the  number  of  lines  entering  it  or  leaving  it.  This  is 
particularly  desirable  when  the  interconnected  lines  carry 


Figs.  5  a  and  b — The  66-Ki\  System  During  the  1928  Peak  and  as  Planned  for  the  1929  Peak 


(a)  Each  transmission  line  has  a  capacity  of  fiO.OOO  kva.  in 
the  winter  time  and  each  transformer  bank  has  a  capacity  of 
<i0,000  kva.  Neutral  resistors  at  each  station  may  be  connected 
to  any  one  of  the  transformer  banks  in  order  to  e.stablish  the 
neutral  for  all  transmission  lines  with  various  arraiiKements 
of  the  circuits.  Circuit  breakers  between  the  two  bus  systems 
are  normally  operated  open  and  the  only  connection  between 
these  two  .systems  is  made  at  the  generator  voltage.  Normal 


operation  of  the  high-voltage  system  is  with  lines  and  trans¬ 
formers  connected  to  the  main  bus  only. 

(b)  In  addition  to  the  bus  .section  circuit  breakers  between 
the  two  bus  systems,  which  are  normally  operated  open,  there 
are  additional  circuit  breakers  in  the  main  bus  which  are  nor¬ 
mally  kept  closed  for  proper  division  of  load,  but  which  may  be 
opened  by  the  fault  bus  relays  to  minimize  the  extent  of  inter¬ 
ruption  in  the  event  of  a  failure  on  any  subsection  of  the  bus. 


and  none  of  which  interrupted  any  load.  In  fact,  some 
cases  of  trouble  were  cleared  .so  quickly  and  the  damage 
done  was  so  slight  that  it  was  tlifficult  to  discover  the 
point  of  failure.  To  insure  correct  ojieration  of  the 
fault  bus.  all  branches  are  carefully  checked  for  insula¬ 
tion  resistance  before  being  placed  in  service. 

On  a  large  metropolitan  system  the  problem  of  inter¬ 
connection  between  stations  is  one  of  transmitting  large 
blocks  of  power  over  comparatively  short  distances. 
Where  there  are  several  generating  stations  in  a  small 


an  appreciable  quantity  of  energy  which  passes  by  a 
given  center  to  some  point  beyond.  The  effectiveness  of 
the  bus  system  in  reducing  transformer  capacity  can  be 
observed  in  F'igs.  4  and  5  a.  which  indicate  consideralily 
fewer  transformers  than  would  be  the  case  with  the 
conventional  two  transformers  per  line. 

Another  advantage  of  the  bus  system  which  applies 
particularly  when  energy  is  to  pass  beyond  one  station 
to  another  is  the  independence  of  the  high-voltage  and 
low-voltage  systems.  This  means  that  in  any  generating 
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Each  line  and  each  transformer  is  equipped  with  three 
separate  single-pole  circuit  breakers  instead  of  the  usual 
three-phase  breaker.  The  buses  for  the  three  phases  are 
spaced  widely  apart  with  the  breakers  on  each  phase 
directly  under  the  buses.  .Vs  a  further  means  of  pro¬ 
tection  against  flashover  between  phases  a  metal  screen 


barrier  has  been  erected  between  buses  on  adjacent 
phases.  This  barrier  is  connected  to  the  fault  bus  sys¬ 
tem  and  any  flashover  which  might  occur  on  the  bus  or 
its  appurtenances  would  first  strike  this  screen  or  the 
supporting  steel  and  cau.se  the  operation  of  the  fault 
bus  relays. 


will  make  no  change  in  the  conditions  on  the  overlying 
interconnected  system.  I 

In  any  system  of  such  magnitude  .stability  is  ail 
important  factor  and  quick  operation  of  circuit  breakers 
is  needed  to  clear  faults.  One  very  effective  feature 
which  insures  quick  action  where  failures  occur  on  the 
bus  is  the  use  of  the  fault  bus  at  66  kv.  The  adaptation 
of  the  fault  bus  to  this  structure  was  accomplished 
simply  by  providing  insulation  between  the  steel  support¬ 
ing  structure  and  the  ground  and  using  this  supporting 
.structure  as  a  fault  bus.  To  make  this  effective,  th^ 
.steel  structure  is  divided  in  sections  which  corresixjnd 
in  detail  with  the  sections  as  arranged  on  the  elementary 
bus  diagram.  ; 

Circuit  breakers  are  used  in  the  main  buses  as  well  as 
between  the  red  and  blue  systems,  largely  to  improve 
efficacy  of  the  fault  bus.  They  will  normally  b^ 
operated  closed,  but  in  the  event  of  a  failure  on  a  circuiit 
breaker  or  a  bus  at  any  point,  the  relays  will  open  all 
breakers  connected  to  the  corresix)nding  subsection 
established  by  the  additional  breakers.  These  section 


system  is  the  very  high  concentration  of  available  short- 
circuit  energy.  \\’ith  this  concentration  the  most  satis¬ 
factory  protection  against  this  high  value  of  short-circuit 
current  is  ])hase  isolation.  The  66-kv.  cables  are  made 
single  conductor,  for  reasons  of  cable  design,  and  this 
l)roduces  ready-made  the  principal  element  in  isolation 
of  phases.  Single-jihase  transformers  are  desirable  also 
for  rea.sons  of  design  simjdicity  and  interchangeability. 
Ihe  only  new  stej)  necessary  to  obtain  an  effective 
isolated  ])hase  system  at  66  kv.  was  to  ado])t  phase 
isolation  at  the  terminals,  with  neutral  resistors  to  reduce 
the  short-circuit  current.  How  this  isolation  has  been 
accomj)lished  can  best  he  understood  by  observing  the 
construction  which  has  been  adonted  for  use  at  the  Craw¬ 
ford  Avenue  terminal. 

I'he  arrangements  of  the  66-kv.  system  as  it  existed 
during  the  winter  peak  of  1928-1929  and  as  it  will  exist 
for  the  ])eak  of  1929-1930  are  shown  in  Figs.  5  a  and  b: 
these  diagrams  indicate  the  ra])id  increase  in  the  magni¬ 
tude  of  this  system.  At  each  station  a  double  bus  is 
indicated,  but  the  second  bus  is  intended  purely  as  an 
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breakers  are  spaced  closely  so  as  to  minimize  the  number 
of  transmission  lines  or  transformers  interrupted. 

The  line  relay  operations  are  made  uniformly  rapid 
by  the  use  of  a  pilot-wire  system  of  protection.  Since 
some  of  these  lines  are  as  much  as  1 1  miles  long,  it  was 
necessary  to  design  a  new  type  of  pilot-wire  protection, 
the  selectivity  of  which  is  not  aflfected  by  the  arrange¬ 


ment  of  the  lines.  Differential  protection  is  used  for 
the  transformers  feeding  this  system ;  it  will  clear  faults 
between  turns  in  the  main  winding  as  well  as  short  cir¬ 
cuits  between  taps  on  the  regulating  units.  During  one 
or  two  minor  failures  which  have  occurred  on  trans¬ 
formers  to  date  this  differential  protection  cleared  the 
fault  with  a  minimum  of  damage. 


Specifications  for  Structural  Steelwork  for  Outdoor  Substations 

By  E.  A.  Van  Deuse n 

Structural  Engineer  Central  Hudson  Gas  Cr  Electric  Corporation,  Poughkeepsie,  K. 


DESIGN 

Outline  and  Height: 

Outline  and  height  of  structure.s  shall 
l)e  such  as  will  provide,  in  the  most 
economical  manner,  sufficient  clearance 
between  conductors  and  steel,  between 
all  wires  and  cable.s,  and  will  give 
proiK'r  overhead  clearance,  as  may  be 
re<iuired  by  the  electrical  engineer. 

Loads: 

The  steel  frame  shall  be  designed  to 
supi)ort  safely  and  without  undue  deflec¬ 
tion  all  dead  and  live  loads,  as  noted 
l)elow.  If  desired,  girders  shall  be 
built  with  a  camber  so  that  when  fully 
loaded  they  will  be  straight.  camber 
of  1/1.200  of  the  sj)an  gives  good  aver¬ 
age  results. 

(a)  Weight  of  conductors,  insula¬ 
tors  and  electrical  equipment,  consid¬ 
ering  same  to  be  covered  with  i  in. 
of  ice,  plus  deadweight  of  structure. 

The  weight  of  ice  shall  be  assumed 
at  57  lb.  |)er  cubic  foot  =0.033  lb. 
l)er  cubic  inch. 

(b)  A  .snow  and  ice  l(»ad  on  girders 
of  15  lb.  i)er  square  f<M)t  of  top  h(»ri- 
zontal  surface  of  girder. 

(c)  Each  horizf)ntal  member  in  the 
structure  shall  be  capable  of  sui)port- 
ing  safely  two  2(K)-lb.  men  in  the  cen¬ 
ter  of  its  span,  in  addition  to  loads 
(a)  and  (b). 

(d)  A  wind  load  across  the  line  of 
8  lb.  |)er  .square  foot  on  all  wires 
when  covered  with  A  in.  of  ice. 

(e)  A  wind  load  on  the  structure  of 
13  11).  per  square  f(H)t  on  IJ  times  the 
projected  area  of  the  steel. 

(f)  Pulls  in  the  direction  of  the 
line  equal  to  the  tension  in  the  wires. 
The  maximum  pull  from  any  wire 
shall  Ik'  considered  the  same  as  its 
yield  iK)int. 

(g)  Special  provision  for  unusual 
conditions  of  loading,  such  as  angular 
line  pull,  uplift  from  line,  impact,  etc., 
are  sometimes  necessary. 

Combined  Loads: 

All  possible  combinatit)ns  of  loads 
shall  be  considered  and  the  structure 
designed  to  resist  safely  the  maximum 
combination  that  can  act  under  the  given 
conditions. 

Normal  Unit  Stresses: 

All  parts  of  the  structure  shall  be 
proportioned  so  that  no  combination  of 
loads  can  cause  the  stresses  to  exceed 
the  following  values  in  pounds  per 
square  inch,  for  the  class  of  structure 
in  question. 


Main  Systhm  Substations  (A) 

Axial  tension,  net  .seetion . IS.OOi) 

Compression,  gross  section  . 

18  000  —  75  1 

r  14,000  11». 

Bending  on  extreme  fibers  . 18,000 

Shear  on  shop  rivets  . 13,000 

Shear  on  field  bolts  . 1  2,000 

Hearing  on  shop  rivets . 27,000 

Bearing  on  field  bolts  . 24,000 

Distribution  Substations  (  H) 

Axial  tension,  net  section . 20.000 

(’ompression,  gross  section 

18,000  -  70 

••  14,000  lb. 

Bending  on  extrenu'  fibers  . 20,000 

Shear  on  shop  rivets  . 14,000 

Shear  on  field  liolts  . 13,000 

Bearing  on  shop  rivets  . 28,000 

Bearing  on  field  bolts  . 25,000 

CONSUMKRS’  SUB.STATIONS  (C) 

Axial  tension,  net  section . 22,500 

Compression,  gross  section . 

18,000  —  00  L 

r  Maximum 

BeiKling  on  extreme  fibers . 22,500 

Shear  on  shop  rivets  . 16,000 

Shear  on  field  bolts  . 14,000 

Bearing  on  shop  rivets  . 30,000 

Bearing  on  field  bolts  . 27,000 

The  laterally  unsuiiported  letigth  of 
beams  and  girders  shall  not  exceed  4(1 
times  width  of  cotupression  flange. 

Maximum  Slenderness  Ratio: 

The  following  ratios  of  unsupported 
length  to  least  radius  of  gyration  shall 
not  be  exceeded.  Class  of 

Structure 
A  B  C" 

Main  compression  members.  140  160  180 
Secondary  members  having 

calculated  stress  . 200  225  225 

Members  having  nominal 

stress  only  . 250  250  250 

Combined  Axial  and  Bending  Stress: 

Members  subject  to  eccentric  axial 
loads,  or  to  other  loads  producing  Ixith 
direct  and  iK-nding  stress,  shall  be  pro¬ 
portioned  so  that  the  combined  stres.^ 
does  not  exceed  the  normal  allowable 
unit  stress  for  the  class  of  member 
in  question. 

Alternate  Stresses: 

Members  subject  to  alternate  stresses 
of  tension  and  compression  shall  Ik* 
designed  to  resist  each  condition  safely 
and  their  connections  shall  be  propor¬ 
tioned  likewise. 

Net  Section: 

Tension  inemlxTs  shall  he  propor¬ 
tioned  by  their  net  sections.  Diameters 
of  holes  shall  be  taken  as  i  in.  larger 
than  undriven  rivets  or  bolts. 

DETAILS  OF  CONSTRUCTION 
Adjustable  Members: 

Adjustable  members  in  any  part  of 
the  structure  shall  preferably  be  avoided. 

Minimum  Sections: 

No  metal  of  less  thickness  than  ]  in. 
shall  be  used  in  main  members  and  ^ 


in.  in  secondary  members.  No  angle 
smaller  than  2x2x^  in.  shall  be  used. 

Standard  Sections: 

Standard  sections  of  I-beams,  chan¬ 
nels.  angles,  etc.,  shall  be  used  in  pref¬ 
erence  to  special  sections,  when  possible. 
Connections: 

So  far  as  practicable,  connections  shall 
be  capable  of  developing  the  full  strength 
of  the  members,  and  shall  be  so  designed 
as  to  avoid  eccentric  stresses.  Any 
unavoidable  eccentricity  shall  be  provided 
for.  No  connection,  except  lattice  bars 
and  sometimes  light  diagonals,  shall  have 
less  than  two  rivets  or  bolts. 

Rivets  and  Bolts: 

All  shop  rivets  and  all  field  bolts  shall 
be  not  less  than  i  in.  diameter,  except 
for  very  light  members.  Holes  shall  be 
^  in.  larger.  Spacing  and  edge  dis¬ 
tance  shall  be  in  accordance  with  stand¬ 
ard  modern  shop  practice. 

Joints  in  Columns  and  Tension 

Members: 

Abutting  joints  in  compression  mem¬ 
bers  faced  for  liearing  shall  be  spliced 
sufficiently  to  hold  connecting  members 
accurately  in  place.  All  other  joints  in 
riveted  or  bolted  work,  whether  in  ten¬ 
sion  or  compression,  shall  be  fully  spliced 

Column  Base  Plates: 

Rase  plates  shall  be  not  less  than  i  in. 
in  thickness  and  shall  be  of  sufficient 
thickness  and  size  so  that  the  pressure 
on  the  ma.sonry  shall  not  exceed  the 
allowable  pressure  per  square  inch  for 
the  class  of  masonry  in  question. 

Column  Anchors: 

Columns  shall  be  anchored  to  ttic 
foundation  by  at  least  two  anchor  bolts, 
in  general  not  less  than  .?  in.  in  diam¬ 
eter,  and  placed  as  far  apart  as  prac¬ 
ticable  in  the  plane  of  the  greatest 
iKMiding.  The  anchor  bolts  shall  be 
designed  to  resist  the  net  overturning 
moment  at  the  base  of  the  column. 

Foundations: 

Foundations  subjected  to  uplift  shall 
be  designed  to  withstand  li  times  the 
calculated  uplift.  In  these  designs  it 
shall  be  assumed  that  each  footing  en¬ 
gages  a  frustrum  of  an  inverted  pyramid 
of  earth  which  makes  an  angle  of  30  deg. 
with  the  vertical.  The  weight  of  earth 
shall  be  assumed  at  100  lb.  jier  cubic 
foot  and  that  of  concrete  at  150  lb.  per 
cubic  foot. 

Foundations  must  be  able  to  resist 
both  vertical  and  horizontal  loads,  and 
soil  pressures  must  be  kept  low  enough 
so  that  there  can  be  no  injurious  move¬ 
ment. 
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Ground  Chains  on  Tower  Lines 
Protect  Workmen 

T’HE  approved  method  for  protective  grounding  on 
66-  and  132-kv.  steel  tower  lines  of  the  f^ublic  Serv¬ 
ice  Company  of  Northern  Illinois  when  de-energized  for 
protection  to  workmen  is  shown  in  the  accompanying 
tlrawing.  Three  hot-stick  clamps  with  permanently  at¬ 
tached  leads  of  No.  4  rubber-covered  extra-flexible  wire 


Approved  Procedure  for  Short  Circuiting 
and  Grounding  132-Kv.  Lines 


terminating  in  ground  clamps  are  used.  The  chain  is 
copperweld,  50  ft.  long,  with  a  ground  clamp  at  one  end. 
In  applying  the  devices  the  following  procedure  is  ad¬ 
hered  to: 

One  end  of  the  handline  is  tied  to  a  bottom  meniljer 
of  the  tower  and  the  other  end  is  passed  up  through  the 
center  of  the  tower  and  through  the  snatch  block ;  the 
slack  is  then  gathered  above  the  snatch  block 
and  thrown  out  over  the  power  wires,  thus 
making  a  loop  from  the  bottom  of  the  tower 
up  the  center  thereof,  through  the  snatch 
block,  out  over  ground  and  power  wires  and 
back  to  ground.  The  men  doing  this  must 
wear  rubber  gloves  and  release  the  hand  line 
before  it  touches  any  conductor.  The  50-ft. 

<  hain  is  then  clamped  to  the  leg  of  the  tower 
at  some  convenient  place  below  the  bottom 
phase  wire.  The  other  end  of  the  chain  is 
attached  to  the  hand  line  and  pulled  up  so  as 
to  short  all  three  phases,  but  must  not  touch 
the  overhead  ground  wire.  The  man  doing 
this  must  wear  rubber  gloves  and  stand  in- 
•side  the  tower.  A  man  on  the  tower  pulls  up 
the  grounding  set,  placing  the  sticks  in  a  con¬ 
venient  location  on  the  tower.  He  then 
lastens  one  ground  clamp  on  the  lower  tower 
arm ;  then,  standing  on  the  tower  below  the 


lower  conductor,  he  applies  the  hot-stick  conductor  clamp 
to  the  lower  conductor,  after  which  he  fastens  the  ground 
clamp  to  the  middle  arm  and  applies  the  conductor  clamp 
to  the  middle  conductor,  standing  on  the  lower  arm  while 
doing  so.  The  man  grounds  the  top  conductor  in  the 
same  manner  while  standing  on  the  second  arm.  While 
applying  and  removing  the  conductor  clamps  with  the 
sticks,  the  man  doing  so  must  wear  rubber  gloves, 
and  no  one  is  to  come  into  personal  contact  with  the  con¬ 
ductors  until  they  have  l)een  thoroughly  grounded  with 
these  grounding  devices. 


Conveyor  System  Protected 
by  Electrical  Interlocks 

N  ORDER  to  protect  the  operation  of  the  coal -han¬ 
dling  equipment  and  prevent  a  pile-u])  of  fuel  on  any 
of  the  three  parts  of  its  coal-handling  system  an  electrical 
interlocking  scheme  is  used  at  the  “fabrikoid”  plant  of 
E.  I.  du  Pont  de  Nemours  &  Company,  Newburgh. 
N.  Y.  Coal  is  brought  from  the  feeder  and  crusher, 
which  is  driven  by  a  15-hp.  motor,  and  delivered  to  the 
conveyor,  belt-driven  by  a  3-hp.  motor,  which  in  turn 
feeds  the  elevator  and  by  means  of  a  10-hp.  motor 
delivers  the  fuel  to  the  bin  at  the  top  of  the  boiler  house, 
from  where  it  is  subsequently  fed  to  the  unit  pulverizers 
for  preparation. 

As  indicated  in  the  accompanying  wiring  diagram  it  is 
necessary  to  start  the  elevator  motor  first.  The  inter¬ 
locking  contacts  in  this  starter  are  then  closed  and 
starter  No.  2  may  be  held  closed.  Similarly  No.  3  may  l>e 
operated.  When  motor  No.  1  is  .shut  down  Nos.  2  and 
3  may  he  jogged  by  holding  in  the  start  button.  If  motor 
No.  1  stops  due  to  overload  or  similar  factors  motors 
No.  2  and  3  will  .shut  down.  If  motor  No.  2  stops, 
motor  No.  3  will  shut  down,  but  No.  I  will  continue 
running.  When  No.  3  stops  motors  Nos.  2  and  1  will 
continue  running.  This  permits  clearing  of  the  a]>- 
paratus  upon  the  possible  failure  of  one  or  more  units. 

The  push-button  control  is  IcKated  in  the  boiler  rtMun, 
and  according  to  E.  C.  Maloney,  plant  engineer,  this 
offers  a  satisfactory  and  simple  control,  eliminating  any 
difficulties  with  supply  coal  handling.  Coal  is  fed  to  the 
crusher  directly  from  the  hopper  bottom  railroad  cars. 
The  grouping  of  the  starting  compensators  at  one 
{joint  eliminates  long  runs  of  control  wiring  and  central¬ 
izes  any  necessary  maintenance. 


Convt^or. 
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(U;nrtttnf  W  hltctnc  a  M*inujactnnnu 

Control  Boards  oj  Supervisory,  Pedestal  and  Miniature  Types 

At  left — Typical  modern  supervisory  control  switchboard.  At  right — Latest  design  miniature  control  board.  t)ne  6-1-in. 

In  t'enter-i-Typlcal  pedestal  type  gage  board  for  large  turbine,  panel  controls  a  large  generator  and  another  three  feeders,  usnig 

on  which  are  also  mounted  the  usual  devices  for  signaling  to  in  each  case  three  miniature  ammeters  per  circuit  instead  ef  oik- 

switchboard.  ammeter  and  switch. 


Lfrd*  d  Morthrup  Cnmpanp 

Panels  Used  ivith  Automatic 
Combustion  Control 

at  the  fire  and  a  shovel  of  coal.  And  the  man  who  starts  a 
circulating  i)ump  or  large  fan  or  a  boiler  feed  pump  really 
does  not  see  much  more  than  the  j)ush-huttf)n  Ik)x.  He  might 
as  well  be  in  a  se])arate  control  room.  And  in  a  separate 
control  room  he  will  l)e  some  day. 

Some  attempts  to  isolate  and  centralize  mechanical  control 
and  instruments  have  already  been  made,  but  they  are  still 
crude.  It  needs  the  skilled  hand  of  the  switchlK)ard  designer 
to  crystallize  and  systematize  the  idea.  It  needs  the  develop¬ 
ment  of  small-scale  steam  gages,  vacuum  gages,  pressure  gages, 
flow  meters  and  other  instruments,  all  of  uniform  design. 


Cowttnv  Comhuntion 
iH(f  Vorporntion 

Controls  Pulverized- 
I’ltel  Boiler  and  All 
Accessories 


that  the  ojjerator  could  see  only  a  part  of  a  switch  tank 
or  a  piece  of  cell  door.  And  yet  the  argument  that  the 
electrical  o])erator  must  see  the  equipment  controlled  was 
very  slow  dying  out  and  many  a  large  ix)wer  house  shows 
what  comjdications  were  brought  about  by  the  insistence 
that  the  control  l)oard  must  be  on  the  same  level  with  the 
turbines. 

Electrical  engineers  quite  generally  have  long  since  for¬ 
gotten  this  argument,  and  centralized,  isolated,  remote 
control  is  now  the  only  method  thought  of  in  the  design 
of  the  electrical  part  of  a  station.  The  tendency  is  even 
toward  the  other  extreme — to  make  the  control  board  so 
small  that  the  o])erator  can  suj^rvise  the  entire  thing  ^ 
without  getting  up  from  his  seat.  This  is  being  accom- 
pli.shed  by  the  elimination  of  all  recording  and  regulating 
devices  and  relays  from  the  control  board  and  the  use  of 
very  small  indicating  instruments,  so  that  the  oixfrator  can 
concentrate  on  w’atching  his  instruments  and  handles, 
"foday  he  can  su])ervise  a  1 ,000,000-kw.  ])lant  (or  even  a 
whole  system  when  using  su]x*rvisory  control)  easier  than 
he  could  a  2,000-kw.  plant  in  the  ])ast. 

Mechanical  engineers,  however,  seem  to  l>e  holding  on 
to  the  old  argument.  They  are  very  slow  in  ado])ting 
centralized  control,  although,  after  long  hesitancy,  they 
are  now  generally  using  piping  diagrams,  which  are  made 
u])  along  the  lines  of  the  electrical  one-line  diagram. 
Hut  what  does  the  man  at  the  throttle  of  a  big  turbine 
really  see?  Not  much  of  anything  He  has  to  use  a 
great  deal  of  effort  to  read  the 
huge  instruments  on  the  some¬ 
what  remote  gage  board,  when 
a  24-in.  instrument  in  front  of 
bis  nose  would  have  been 
easier  to  read.  The  boiler 
man  has  to  crane  his  neck  to 
see  the  water  column  and  bend 
his  back  to  read  a  steam  gage. 

E'  en  peeping  at  the  fire  is 
more  of  a  hobby,  nowadays. 

C'ombu.stion  is  not  controlled 
in  big  power  houses  by  a  i)eep 


Instruments  Hai>e  to 
Be  Large  to  Be  Read 
from  Turbine 
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before  a  really  good  control  Iniard  can  be  built.  But  it 
will  lie  built.  Time  will  tell  whether  the  mechanical  con¬ 
trol  board  wiU  be  in  a  separate  room,  under  the  super¬ 
vision  of  a  separate  operator,  or  possibly  more  radical 
and  l)eji  part  of  the  electrical  control  Ixjard  under  the 
suiKTvisibn  of  the  same  operator. 

'Fhese  remarks  must  not  be  misconstrued  as  advocat¬ 
ing  the  reduction  of  the  number  of  employees  in  a  steam 
plant  as  a  principle.  Any  one  who  is  foolish  enough  to 
attempt  to  make  a  record  and  slice  oflF  a  fraction  of  a 
mill  j)er  kilowatt-hour  by  reducing  the  numlKT  of  em¬ 
ployees  in  a  power  hou.se  in  which  millions  are  invested 
is  flirting  with  fire.  A  certain  amount  of  help  there 
must  be,  ready  for  emergencies,  even  if  it  should  have 
to  loaf  a  great  deal  of  the  remaining  time.  But  the 
employees  need  not  loaf.  They  can  be  kept  busy  ins)>ect- 
ing,  repairing  and  cleaning,  with  emphasis  on  the  clean-’ 
ing.  What  is  sugge.sted  and  what  is  hound  to  Ik*  in 
general  use  very  soon  is  centralized  remote  control  (jf 
all  mechanical  equipment,  and  it  is  logically  a  problem 
for  the  switchboard  designer  to  solve. 


Selection  of  Cable  Capacity 
for  Substations* 

T  fS  felt  that  the  two  parts  of  an  electric  .system  most 
intimately  inter-related  in  their  layout  and  design  are 
the  transmission  system  and  the  substation.  The  problem 
is  to  decide  u])on  a  second  type  of  spare  capacity,  such 
as  one  cable  circuit  to  each  substation  and  one  trans- 
former  bank  and  one  single-phase  transformer  spare 
in  each  substation  and  then  to  lay  out  the  system  in  such  a 
manner  as  to  keep  the  i^ercentage  of  spare  to  the  mini- 
mum  and  at  the  .same  time  utilize  equipment  having  the 
maximum  economy  consistent  with  a  low  percentage  of  obviously,  higher  voltages  than  13,000  would  be  im- 

s|)are.  ...  practical  if  substation  capacities  are  .small.  Likewi.se,  for 

It  will  be  noted  in  the  table  that  care  is  required  in  supplying  small  substations  the  smaller  conductor  sizes 

both  the  initial  and  ultimate  layout  of  a  system  to  secure  should  be  used 

a  Ijal.uiced  (lesign,  otherwise  a  considerable  excess  in  jj^  making  a  decision  as  to  the  size  and  voltage  of 

ca  >le  capacity  will  be  installed.  One  sjiare  cable  to  a  to  supjily  substations  it  is  neces.sary  to  consider 

substation  will  undoubtedly  be  the  minimum  spare*  e^.o„omies  of  system  design,  taking  into  con- 

capacity  unless  the  distribution  .system  is  .so  designed  as  sideration  the  economical  side  of  substation  and  the 
t(^rmit  the  entire  substation  functioning  as  a  spare.  electrical  cable  capacity  so  as  to  reduce  to  a  mini- 

*h'roin  material  compiled  by  electrical  apparatus  committee,  niuiii  the  margin  of  excess  cable  capacity  above  sub- 
substatwns  subcommittee,  PI, ILL, A,,  L,  G,  Smith  chairman.  station  jieak  loads. 
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Laboratories  Chief  Raises  Questions 
Regarding 

Rubber  Gloves 

1.  Is  there  a  real  need  for  the  two  classes  of 
rubber  gloves  now  u.sed  in  the  industry  and, 
if  .so,  why? 

2.  .Are  so-called  surface  defects  being  given 
too  much  attention  and  can  the  electrical  te.st 
be  taken  as  the  .sole  criterion  ? 

3.  If  surface  defects  are  a  hazard,  or  may  be¬ 
come  so  under  the  conditions  of  ii.se,  what 
concrete  reproducible  standard  for  accefit- 
ability  can  be  .set  up? 

(Perhaps  a  method  of  making  gloves  will  be  devised 
which  will  result  in  an  absolutely  uniform  product  so 
far  as  appearance  is  concerned,  hut  certainly  at  the 
pre.sent  time  this  matter  of  so-caiied  surface  defects  is 
one  of  the  most  troublesome  factors  in  the  acceptance 
inspection  of  gloves. ) 

4.  Just  how  ctTective  are  gloves  as  a  protec¬ 
tion?  In  other  words,  how*  many  minor  and 
major  failures  of  gloves  to  aflPord  complete 
protection  occur  per  year  in  terms  of  the 
total  number  of  gloves  in  actual  ii.se? 

.s.  Are  or  are  not  gloves  inijiroving  as  tu  the 
protection  being  afforded? 

F.  M.  Far.mkr, 

Chief  liiH/ineer  lilectrical  I'estiuft  Laboratones. 
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N.  Y.  “Times”  Presses  Use 
Special  Starting  Control 

By  J.  a.  Hepperlen 

Industrial  Control  Engineering  Department, 

General  Electric  Company 

The  New  York  Times  has  a  Wood  super-speed 
octuple  printing  press  capable  of  producing  60,000 
pajiers  per  hour,  a  speed  increase  of  50  per  cent  over 
the  previous  high-speed  press.  It  has  a  sjjecial  double- 
motor  drive.  The  main  motor  is  rated  at  250  hp.. 
225/995  r.p.m.,  240  volts  direct  current  and  the  starting 
motor  is  rated  at  15  hp.  and  has  a  38  to  1  gear  reduction. 
The  starting  motor  is  used  for  starting,  jogging  and 
threading.  The  main  motor  is  used  for  accelerating  and 
carrying  the  load  above  the  threading  speed.  Since  the 
torque  rises  with  the  speed,  the  increased  ])ower  required 
to  drive  a  high-speed  press  occurs  along  the  speed  range 
handled  by  the  main  motor.  The  requirements  on  the 
starting  motor  are  not  materially  affected. 

The  control  follows  standard  lines,  but  involves  some 
s|)ecial  features.  The  pilot  motor  which  drives  the  switch 
arm  controls  the  time  of  accelerating  the  main  motor  and 
this  is  operated  only  while  one  of  the  “Fast”  push 
buttons  is  pressed.  The  important  thing  is  to  bring  the 
press  up  to  its  maximum  sjieed  in  the  shortest  time 
without  injury  to  machinery  or  possibility  of  delay  from 
tearing  a  web.  The  pilot  motor  speed  cannot  be  timed 
to  meet  every  condition  of  load  unless  it  is  geared  down 
to  meet  the  heaviest  accelerating  condition,  which  would 
make  it  too  slow  for  lighter  loads,  unless  the  pressman 
is  depended  upon  to  jog  the  “Fast”  push  button  so  as  to 
bring  the  press  up  to  speed  by  steps.  This  latter  case 
brings  in  the  human  factor,  which  may  mean,  in  case  of 
overcaution,  a  loss  of  five  or  ten  seconds  in  getting  the 
press  under  way,  or  a  broken  web  in  case  of  overzeal 
to  get  the  papers  on  the  street. 

'I'he  operation  desired  was  obtained  by  using  a  com- 
IHjund  relay  for  automatically  limiting  the  pilot  motor 
travel.  This  relay  has  a  coil  wired  in  .series  with  the 
main  mi  (tor  and  a  coil  connected  across  the  shunt  field. 


Each  coil  has  an  adjustable  air  cap  and  l)oth  act  on  a 
common  armature.  When  the  motor  accelerates  the  load 
current  increases  as  the  shunt  field  strength  is  weakened. 
Thus  a  rise  in  inrush  current  is  necessary  to  offset  the 
increased  load.  The  voltage  drop  across  the  shunt  coil 
compensates  for  a  higher  current  in  the  series  coil  for 
the  same  pull  on  the  relay  armature.  With  ])roi)er  a<l- 
justments  of  the  air  gaps,  the  relay  can  be  set  to  give 
the  be.st  rate  (»f  acceleration  without  lost  time  regardless 
of  load. 

Overhead  Line  Costs 

AT  A  sheets  on  costs  of  various  ty[)es  of  overhead 
line  con.struction  are  furnished  by  a  large  Middle 
Western  utility  to  its  divisional  managers  and  other  em¬ 
ployees  who  may  be  called  on  to  estimate  costs  of  line 
extensions.  They  are  thus  able  to  compile  budget  figures 


Costs  per  Mile  of  Overhead  Lines 


2,300  volt4s  Two  No.  6  wires  30-ft.  poles  spaced  175  ft .  $1,281  00 

2,300  volts  Three  No.  6  wires  30-ft.  poles  spacetl  175  ft .  1,396. 00 

2,300  volts  Two  No.  4  wires  30-ft.  poles  spaced  175  ft .  1,406. 00 

2,300  volts  Three  No.  4  wires  30-ft.  poles  spaced  175ft .  1,576  00 

33  kv.  Three  No.  4  wires  30-ft.  poles  spaced  175  ft .  2,068.  00 

33  kv.  Three  No.  4  wires  35-ft.  poles  space<l  175  ft .  2,200  00 

33  kv.  Three  No.  2  wires  30-ft.  poles  spaced  200  ft .  2,271  00 

33  kv.  Three  No.  2  wires  35-ft.  poles  8pace<l  200  ft . .  2,362  00 

33  kv.  Three  No.  I  wires  30-ft.  poles  spaced  225  ft . .  2,370  00 

33  kv.  Three  No.  f  wires  35-ft.  poles  spaced  225  ft .  2,447  00 


Telephone  Line  U nderbuilt  on  33-Kv.  Line 

No.  8  H.l).  copper .  $275  No.  10  Copper  weld .  $191 

No.  6  H.l).  copper .  352  No.  8  Copperwehl .  250 

N07.4CS.R .  247 


or  judge  of  the  advisability  of  extending  lines  without 
recourse  to  the  central  ojferating  office.  We  jiresent 
here  a  recajiitulation  of  the  sheets  so  fan  ivssued  by  the 
company,  in  which  are  shown  the  unit  costs  ])er  mile  for 
several  tyjK's  of  overhead  line  construction. 


t  • 


Network  Voltages  Maintained 

Cher.k  of  New  Orleans  grid  shows  only  small  deviations  from  120-volt  base  to  be  expected  from 
variations  of  load  density  in  the  area.  Observed  service  voltage  range 
during  survey  is  3  per  cent  plus  to  2  per  cent  minus 


By  C.  I.  Hendricks 

Underground  Engineer  A'r«’  Orleans  Public  Serz'icc,  Inc.,  Xetr  Orleans,  La. 


A  COMPLETE  voJtagc  survey  of  its  three-phase, 
four-wire  underground  combined  light  and  |X)wer 
(120-208  volts)  alternating-current  network  sys¬ 
tem  was  recently  made  by  the  New  Orleans  Public  Serv¬ 
ice,  Inc.  The  object  was  to  determine  what 
voltages  existed  at  cu.stomers’  services  under 
normal  oi)erating  conditions  with  all  pri¬ 
mary  feeders  in  service.  The  survey  was 
prompted  by  the  division  of  o])inion  among 
distribution  engineers  as  to  the  correct  value 
of  reactance  for  transformers  used  on  this 
class  of  service.  Transformers  with  reac¬ 
tance  of  the  order  of  10  j)er  cent,  which  are 
used  on  the  New'  Orleans  system.  })ossess 
certain  advantages  from  the  standjxiint  of 
uniform  distribution  of  current  over  trans¬ 
formers  having  lower  values  of  reactance. 

This  statement  is.  of  course,  general  and  its 
truth  dei)ends  ui)on  the  ratio  of  .secondary 
cable  reactance  to  the  transformer  reactance. 

It  is  correct  for  transformers  having  in¬ 
herent  reactance,  but  not  necessarily  true  for 
transformers  having  added  external  reac¬ 
tance.  In  the  latter  ca.se  the  external  reactor 
may  be  so  designed  as  to  become  saturated 
at  a  current  value  far  below  the  maximum 
current  values  the  transformer  would  have 


Primary  (132  Kv.J  V oltaye  Chart 

Values  exi>res.sed  in  terms  of  the  secondary.  This  chart  In¬ 
cludes  the  drop  throuKh  transformers  and  secondary  mains  to 
.service  points.  Variations  are  caused  by  regulator  operation. 


Saction  A 


to  suj)ply  in  cases  of  severe  secondary  system  failures. 

From  a  regulation  view'point,  however,  transformers 
of  lower  reactance  have  certain  advantages  over  the 
higher  reactance  type  in  instances  of  varying  loads  and 
flower  factors  at  different  points  on  a  network  system. 
This  applies  particularly  to  a  growing  system  where  the 
necessary  network  is  not  complete  and  w’here  the  trans¬ 
former  banks  are  spaced  at  intervals  relatively  large  in 
comparison  with  the  ultimate  spacing.  By  the  use  of 
various  sizes  of  transformers  the  matter  of  non-uniform¬ 
ity  of  load  can  be  remedied.  This  practice  stands  in 
(fuestion,  however,  by  the  fact  that  several  companies 
ofierating  netw'ork  systems  are  standardizing  on  one  size 
of  transformer. 
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The  area  of  the  underg^round  district  in  the  city  of 
New  Orleans  is  approximately  2  miles  in  lenj;^th  and  ^ 
mile  in  width.  For  convenience  of  explanation,  the  area 
is  divided  into  two  sections,  namely,  "A"  and  “B.”  Sec¬ 
tion  “A”  is  that  part  above  Canal  Street,  which  is  the 
newer  portion  of  the  district.  Section  “B"  is  below 
Canal  Street,  in  the  lower  portion  of  the  district,  where 
l)uildings  are  of  the  semi-residential  type.  Consequently, 
the  load  density  is  considerably  lower  than  in  section  “A.” 

Fhe  secondary  system  in  general  consists  of  three 
single-conductor,  ruhher-insulated.  lead-sheathed  cables 
in.stalled  in  a  single  duct  and  a  single-conductor,  triple- 


'I'he  feeder  regulators  are  of  the  single-pha.se  induction 
type  and  are  rated  at  195  kva.,  150  amp.,  10  per  cent 
buck  or  boost.  Each  feeder  is  equipped  with  two  regu¬ 
lators.  open-delta  connected  and  mechanically  interlocked, 
resulting  in  equal  voltages  on  all  phases  of  any  particular 
feeder  at  all  times.  Electrical  cross  compensation  is 
provided  between  all  feeders. 

The  transformers  are  of  the  subway  type,  10  per  cent 
reactance,  and  in  sizes  of  25,  50  and  100  kva.  In  a  few 
special  instances,  where  concentrated  loads  in  excess  of 
300  kva.  exist.  150-kva.  transformers  are  used.  The 
total  connected  transformer  capacity  on  the  network  sys¬ 
tem  at  the  time  of 
writing  is  11 ,250 
kva.  The  maximum 
demand  on  the  sys¬ 
tem  uj)  to  date  is 
6.000  kw.  at  92  per 
cent  power  factor. 

1 n  order  to  secure 
an  accurate  index  of 
the  network  voltagt 
profile  it  was  neces¬ 
sary  to  obtain  a  multi¬ 
tude  of  voltage  read¬ 
ings  in  uniform  order 
over  the  network  sys¬ 
tem.  Due  to  the  large 
numl)er  of  readings 
required  and  the  lim¬ 
ited  numl»er  of  re¬ 
cording  voltmeters  it 
was  found  necessary 
to  resort  to  the  use  of 
indicating  voltmeters. 

Since  it  was  practi¬ 
cally  imjx)ssible  to 
cover  the  entire  net¬ 
work  in  one  day  it 
was  first  necessary  to 
determine  the  varia¬ 
tion  in  the  daily  net¬ 
work  load.  The  total 
network  load  for  each 
week-day  hour  w  a  s 
averaged  daily  for  a 
period  of  one  month. 
It  was  found  that  the 
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'ground  Network  Shows  Poten- 
t  Customers'  Services 


braid,  weatherproof  neutral  cable  installed  in  a  separate 
duct.  .All  like  phase  and  neutral  conductors  are  joiner! 
together  solidly  at  each  street  intersection  so  as  to  form  a 
rigid  interconnected  grid.  In  section  “A”  500,000- 
circ.mil  cables  are  used  for  Ixith  phase  and  neutral  con¬ 
ductors.  while  in  section  “B.”  where  the  load  density  is 
less.  No.  4/0  conductors  are  used. 

The  primary  system  at  the  present  time  consists  of 
four  13.2-kv.  regulated  rarlial  feeders  direct  from  a  com- 
nion  bus  at  the  Market  Street  generating  station.  Each 
feeder  from  the  generating  .station  to  the  point  of  feed 
consists  of  one  No.  4/0  .\.W.G.  three-conductor, 
*i-in.  X  Jii-in.  paper-insulated  cable.  The  backbone  of 
the  primary  main  consists  of  three  No.  2/0  .X.W.G.. 

-in.  paper-insulated,  .single-conductor  cables.  The  pri- 
niary  laterals  consist  of  three  No.  3  .A.W.G.  H  -in.  paper- 
insulated,  single-conductor  cables. 


Loads  on  Netw'^ork  During  Days  When 
Survey  JFas  in  Progress 


Line  15,1929  —  Electrical  World 
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niinimuni  variation  from  weekday  to  weekday  occurred 
l)etween  2  and  3  p.m.  It  was  therefore  decided  to  conduct 
the  test  during  this  hour.  The  network  regulators  were 
locked  in  the  ])osition  taken  at  2  ]).m.  Since  the  13.2-kv. 
bus  voltage  at  Market  Street  station  is  constant,  the  volt¬ 
age  readings  were  therefore  comparable  throughout  the 
hour. 

Seven  indicating  voltmeters  were  used  during  the  test, 
six  for  readings  at  customers’  service  points  and  one  for 
readings  at  transformer  vaults.  A  total  of  519  service 


(-|-)  and  negative  ( — )  values  on  the  map.  These  values 
added  to  or  subtracted  from  the  profile  voltage,  at  a  par¬ 
ticular  graphic  voltmeter  location,  give  the  respectivi 
maximum  and  minimum  voltage  values  over  a  24-hou- 
period. 

The  hourly  variation  in  the  network  load  during  th« 
days  of  the  test  is  shown  by  the  load  curves.  The  dif¬ 
ference  in  loading  between  2  and  3  p.m.  of  the  differeni 
days  is  believed  negligible  in  so  far  as  it  affects  th( 
secondary  voltage.  There  are.  of  cour.se.  certain  cus- 


our-1 ! our  f  nrlfilions  of  J^oltntfe  at  Servit  c  Points 


]K)inl  rctidings  were  taken  over  a  period  of  six  days. 
After  correcting  the  voltage  readings  with  the  calibration 
curves  of  the  voltmeters  the  average  of  phase  readings 
to  neutral  was  taken  as  the  voltage  value  for  each  test 
loc.ation.  Several  graphic  recording  voltmeters  were 
installed  at  random  on  the  network  during  the  test  days 
for  the  ])ur{x).se  of  securing  the  regulation  of  the  system 
over  a  24-hour  ])eriod. 

A  complete  summary  of  the  test  is  shown  on  the  volt¬ 
age  profile  map.  The  network  mains  are  indicated  by 
the  12-volt  base  lines  of  the  voltage  scale.  The  lines 
above  and  below  the  base  line  are  voltage  scales  with 
values  above  and  below  120  respectively.  A  continuous 
dashed  profile  line  has  l)een  drawn  along  each  street 
connecting  all  locations  where  readings  were  taken. 
.Shaded  |X)rtions  above  and  below  the  base  line  indicate 
the  voltage  differences  over  the  various  .sections  of  the 
network.  The  voltage  variation  •  as  obtained  from  the 
graphic  charts,  for  each  location,  is  indicated  by  positive 


tomers  whose  load  may  have  varied  considerably  during 
the  test  period.  However,  the  indicating  readings,  sult- 
slantiated  by  the  graphic  readings,  are  typical  of  the 
general  voltage  conditions  on  the  entire  network  system. 

The  average  of  519  service  voltage  readings  was  119.‘> 
(207.5  between  ])hases).  The  minimum  indicated  volt¬ 
age  obsered  at  a  service  point  was  117.5,  or  2  per  cent 
below  120.  and  the  maximum  123.5,  or  3  per  cent  above 
120.  The  24-hour  voltage  variation  obtained  from  the 
graphic  chart  is  120  ])lus  3  per  cent  or ‘minus  3.5  per  cent. 
It  must  not  Ik'  inferred  that  these  latter  figures  represent 
the  general  voltage  conditions  on  the  entire  network.  It 
is  only  in  a  few  isolated  instances  that  there  is  this  varia¬ 
tion  from  the  nominal  voltage  of  120.  Low -voltage  loca¬ 
tions  will  lx*  gradually  corrected,  either  by  the  addition 
of  transformer  vaults  or  replacement  of  existing  trans¬ 
formers  by  those  of  a  larger  kilovolt-ampere  capacity, 
while  additional  future  loads  will  correct  the  higher 
voltage  locations. 
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How  the  Duke  Power  Company  Is 

Increasing  Its  Sales 


Power  sales  increased  20  per  cent  in  1928.  National 
advertising  helps  develop  industry.  New  factories 
eome  at  rate  of  one  every  five  days  during  the  year 


By  Robert  S.  Clary 

Charlotte,  N.  C. 


The  Duke  Power  Company  is  increasing  its  sales  Ijy 
developing  the  interest  of  ])rospective  industrial  cus¬ 
tomers  in  three  ways — through  advertising,  through 
personal  contact  and  through  working  with  the  chambcis 
of  commerce  in  the  160  industrial  communities  it  serves. 

It  co-operates  at  every  o])portunity  with  the  various 
(trganizations  in  its  territory — sending  them  frequent 
lists  of  industrial  and  commercial  inquirers,  supplying 
them  with  booklets  and  community-selling  literature  and 
leaving  no  stone  unturned  to  help  those  bodies  further 
the  economic  development  of  their  resi)ective  areas.  It 
does  not  send  out  emissaries  to  other  states  and  ter¬ 
ritories  or  use  any  high-pressure  salesmanshi])  whatever 
in  inducing  industrial  ])lants 
1o  move  to  Carolina,  hut  it 
does  make  frecjuent  contacts 

with  the  representatives  of  Duke  Pmver 

interested  industries  who  re-  miles  of  transmission 

quest  information  about  ])ar-  mont  Carolinas,  last 

licular  communities.  k7v.-lir.  of  energy  t 

Phis  company’s  chief  way  munitiis.  Because  of 

of  increasing  sales,  how-  tnethods,  this  2 

ever,  is  through  national  }  already  one  of  the  si.\ 

•idvertising.  Not  content  to  '  I  mission  mileage,  prot 

‘-erve  merely  those  industries  j  poxver  compan 

already  located  in  its  terri-  This  informing  ar 

tory  and  being  unable  to  “ex-  |  persona!  intennexvs 

port”  its  product,  the  com-  industrial  manager  o] 

l>any’s  far-seeing  officials  pany,  relates  in  deta 

decided  to  try  to  “im|)ort"  increasing  its  sales  sc 

:idditional  customers  — 
through  national  advertising.  P  _ 


Tyj)es  of  industries  particularly  sought  by  this 
aggressive  comjiany  include  all  for  which  the  various 
industrial  communities  in  the  Piedmont  section  of  North 
and  South  Carolina  are  esjiecially  advantageous,  notably 
textile,  furniture,  tobacco,  ceramic,  paint,  meat  packing 
and  various  miscellaneous  industries  for  which  unustial 
o])])ortunities  exist. 

Tf)  interest  these  outside  industries  the  Duke  comjiany 
offers  no  inducements  other  than  the  natural  advantages 
of  labor,  climate,  raw  material  and  markets.  It  has  been 
this  company’s  exjierience  that  a  low  |K)wcr  rate  may  Ik- 
imfKirtant  in  determining  the  location  f)f  new  industrial 
plants  in  a  territory,  but  that  a  low'  rate  alone  will  seldom 
_  attract  industries  to  a  section 
that  does  not  ])ossess  other 
more  imiK)rtant  ])roduction 
The  Duke  Pozver  Company.  7vith  3,500  advantages. 

miles  of  transmission  lines  throughout  Pied-  Although  the  Duke  com- 

mont  Carolinas,  last  year  sold  1 ,745,776,000  pany  is  not  primarilv  inter- 

k7v.-hr.  of  energy  to  160  industrial  com-  I  ^sted  in  immediate 'results. 

munitii  s.  Because  of  its  modern  merchandis-  \  preferring  to  look  forward 

ing  methods,  this  23-year-old  company  is  j  25  to  50  years,  its  efforts 

already  one  of  the  six  largest — and.  in  trans-  i  have  alreadv  witnessed  an  in- 

mission  mileage,  probably  the  7'ery  largest —  |  of  new'  industries 

of  the  po7vcr  companies  in  the  United  States.  I  hosiery  mills,  silk  mills,  rayon 

This  informing  article,  7ehich  is  based  on  mills  and  a  host  of  textile 

personal  inter7’ie7vs  7inth  John  Paul  Lucas,  .specialties,  such  as  mills 

industrial  manager  of  the  Duke  Po7Vcr  Com-  manufacturing  bedspreads, 

pany,  relates  in  detail  ho7v  this  company  is  brocades,  ta])estries,  towels. 

increasing  its  sales  so  rapidly.  handkerchiefs,  curtain  mate¬ 

rial  and  other  related  and 
_ _ -  -  -  -  -  allied  industries. 


'■unc  15,1020  —  Electrical  World 


So  rapidly,  in  fact,  have  new  industries  come  into  the 
territory  that  the  Duke  company  sold  20  per  cent  more 
I)ower  last  year  than  the  year  before,  although  the 
nation’s  average  was  only  7  per  cent,  and  10  per  cent 
is  generally  considered  a  good,  healthy  increase.  This 
unusual  increase  in  power  sales,  which  is  nearly  300  |)er 
cent  greater  than  the  nation’s  average,  is  due  almost  alto¬ 
gether  to  the  industrial  development  which  is  taking  place 
in  Piedmont  Carolinas,  a  development  which  the  Duke 
company  is  aiding  and  abetting  with  all  its  power, 
d'vpical  of  this  development  throughout  the  utility’s  ter¬ 
ritory.  ten  years  ago  the  textile  industry  of  the  city  of 


Charlotte  (in  which  are  located  the  Duke  company’s  head¬ 
quarters)  consisted  only  of  cotton  hosiery,  cotton  yarn, 
sheetings,  ginghams,  overalls  and  waste.  Today  Char¬ 
lotte’s  textile  mills  make  not  only  sheetings,  yarn  and 
overalls,  hut  also  full-fashioned  silk  hosiery,  seamless 
silk  hosiery,  silk  weaving,  towels,  upholstery  materials, 
rayon-cotton  dress  goods,  narrow  fabric,  draperies, 
handkerchiefs  and  many  other  textile  pnxlucts. 

To  supply  the  fxiwer  needs  of  this  amazing  industrial 
development  throughout  its  territory  the  Duke  company 
last  year  transmitted  1.745.776.000  kw.-hr.  of  energy 
over  more  than  3.5(X)  miles  of  transmission  lines  to  160 
thriving  industrial  communities  and  to  many  other 
isolated  mills  and  factories. 

How  is  Duke  accelerating  this  development?  Largely 
by  advertising. 

In  April,  1927,  the  Duke  company  launched  a  national 
campaign  to  sell,  not  its  own  product,  power,  hut  the 
inherent  manufacturing  advantages  of  its  community. 


Its  intelligent,  continuous,  consistent  advertising  has 
already  produced  1.946  inquiries,  1,129  during  the  first 
twelve  months  and  817  during  the  past  six. 

These  immediate,  traceable  returns  have  far  exceeded 
expectations  and  have  proved  conclusively  to  the  officers 
of  the  company  that  this  type  of  advertising  pays  highly 
gratifying  dividends. 

The  Duke  Power  Company  does  not  claim  that  its 
advertising  is  wholly  or  even  partially  responsible  for 
the  remarkable  industrial  expansion  of  the  Piedmont 
Carolinas  during  the  past  two  years.  But  the  fact 
remains  that  for  the  first  time  in  all  history  manufactur¬ 


ing  plants  have  been  attracted  to  this  .section  at  the  rate 
of  one  every  five  days  for  the  past  twelve  months. 

With  becoming  modesty  the  company  claims  no  results 
for  its  advertising,  but  gives  all  the  credit  to  its  various 
communities’  natural  assets.  In  its  advertising  copy  it 
enumerates  the  various  reasons  which  the  company 
believes  are  responsible  for  this  migration  of  industries. 

“Piedmont  Carolinas  is  300  miles  closer  to  the  nation’s 
center  of  population  than  is  New  York  City.’’  states  a 
typical  advertisement.  “A  600-mile  shipping  radius — 
the  economical  marketing  circle — centered  on  New  York- 
City  reaches  44.5  per  cent  of  the  total  purchasing  power 
of  the  United  States.  A  similar  circle,  drawn  from 
Piedmont  Carolinas,  reaches  66.8  per  cent  of  the  coun¬ 
try’s  purchasing  power.  Piedmont  Carolinas’  available 
market  is  greater  by  50.1  per  cent.  Moreover,  it  is  a 
fact  that  production  costs  in  Piedmont  Carolinas  are  10 
and  26  per  cent  lower  than  in  old,  highly  industrialized 
sections  of  the  country.  W’ith  costs  10  to  26  per  cent 
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lower,  and  market  availability  50  per  cent  greater,  you 
have  a  combination  that  wins  and  holds  markets,” 

Each  of  the  Duke  advertisements  pictures  a  booklet 
entitled  “Piedmont  Carolinas — Where  Wealth  Awaits 
You,”  and  suggests  that  the  interested  industrial  exec¬ 
utive  write  for  it.  This  booklet  contains  48  pages  of 
simply  stated  facts :  Where  and  what  Piedmont 
Carolinas  is;  its  wealth,  manufactures,  banking  and  mer¬ 
cantile  resources,  population,  availability,  markets ;  its 
raw  materials,  labor,  power,  transportation,  industries; 
climate,  living  conditions,  and  outstanding  opiJortunities. 

passage  on  textiles  discloses  that  “The  present 
$500,000,000  annual  output  of  Piedmont  Carolinas’ 
textile  mills  is  not  the  result  of  accident,  but  of  sound 
economic  factors  that  have  worked  out  with  inexorable 


exceeds  $60,000,000  a  year.  In  each  of  29  Piedmont 
Carolina  towns  there  is  a  manufacturing  nucleus  pro¬ 
ducing  more  than  $100,000  worth  of  furniture  annually, 
and  such  towns  as  High  Point,  Winston-Salem,  Thomas- 
ville.  Hickory,  Lexington.  Mount  Airy  and  Lenoir  range 
in  annual  volume  from  $2,000,000  to  $20,000,000.  At 
High  Point,  in  a  splendid  ten-story  building  constructed 
for  the  purix)se,  the  Southern  Furniture  Association 
holds  markets  every  January  and  July  (similar  to  those 
held  in  New  York.  Grand  Rapids  and  Chicago),  and 
more  than  2,500  retail  store  buyers  visit  this  market 
twice  a  year.” 

To  deliver  its  interesting  messages  to  potential  power 
customers  the  Duke  Power  Company  places  similar  full- 
page  advertisements  in  H'orld's  IVork,  Rnncw  of 


Catawba  Hydro-Electric  Station  of  the  Duke  Power  Company  as  It  Looks  to  Aviators 

This  80,000-hp.  plant  was  literally  built  over  the  original  plant  of  the  Duke  .‘<ystem,  a  10,000-hp.  plant  completed  in  1904 


force  to  bring  more  and  more  looms  and  spindles  to  this 
region.  Lower  overhead,  intelligent  labor  and  econom¬ 
ical  power  meet  in  the  midst  of  the  Piedmont’s  upland 
cotton  fields. 

“W'^hen  we  examine  a  few  figures  of  the  two  Carolinas 
.sejiarately,  we  find  that  either  one  or  the  other  holds  the 
following  rank  in  the  textile  industry  among  all  the 
other  states  of  the  Union : 

First  in  number  of  active  spindle  hours. 

First  in  number  of  active  mills. 

First  in  number  of  wage  earners. 

First  in  dollars  paid  for  wages  and  salaries. 

First  in  value  of  finished  product. 

First  in  the  manufacture  of  denims,  canton  flannel,  flannel¬ 
ettes,  blanketings,  towels,  towelings,  w’ash  cloths,  bath  mats, 
sheets,  pillow  cases,  table  damask  and  commercial  yarns. 

“.Active  spindle-hours  for  1927  in  North  Carolina 
alone  amounted  to  23,659,238,612 — exactly  1,556,481,127 
more  active  spindle-hours  than  any  other  state  in 
America.  And  South  Carolina  was  close  behind  with 
22.102,757,485  active  spindle-hours.” 

Typical  furniture-industry  advertising  placed  by  the 
Duke  company  declares  that  “From  the  largest  stand  of 
hardwood  east  of  the  Rockies,  Piedmont  Carolinas  has 
built  up  a  furniture  industry  whose  production  already 
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Rez’icxvs,  Time,  Nation's  Ptisiness,  Textile  World,  South¬ 
ern  Textile  Bulletin  and  the  Manufacturers'  Record.  It 
uses  frequent  space  also  in  the  Saturday  Evening  Post. 
and  in  addition  to  this  year-round  magazine  advertising 
it  uses  space  two  or  three  times  each  w’eek  in  the  Wall 
Street  Journal,  Boston  News  Bureau  and  Chicago 
Journal  of  Commerce. 

That  these  activities  of  the  Duke  company  are  proving 
effective  is  indicated  by  the  fact  that  new  industrial 
plants  attracted  to  its  territory  during  the  past  four 
months  include,  among  others,  a  tinfoil  plant  at  Winston- 
Salem  (home  of  Camel  cigarettes),  a  fruit  and  vegetable 
cannery  at  Henderson,  a  box  and  container  factory  at 
High  Point,  a  silk  mill  at  Greensboro,  a  boat  works  at 
Hickory,  a  machinery  branch  at  Spartanburg,  a  hosiery 
mill  at  Bellmont,  a  weave  room  at  Drayton  Mills,  a  but¬ 
ton  factory  at  Mount  Airy,  a  sash-and-door  mill  at 
Charlotte,  an  overall  plant  at  Hickory,  a  furniture  fac¬ 
tory  at  Elkin,  an  underwear  plant  at  Thomasville.  a 
bag  mill  at  Greenville  and  a  fiber  factory  at  Spartanburg. 

Obviously,  each  new  mill  or  factory  that  comes  to 
Piedmont  Carolinas  is  a  prospective  customer  for  the 
Duke  company’s  pow’er.  But  the  Duke  Power  Company 
is  not  interested  solely  in  new  customers  for  its  product. 
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It  is  interested  also  in  developing  its  present  customers 
into  bigger  and  t)etter  customers. 

It  knows  that  every  factory  secured  brings  in  new 
wage  earners  and  new  purchasing  power  for  the  older 
factories  already  o|)erating.  Its  surveys  showed  that  its 
territory  is  fairly  dotted  with  big  customers  who  a  few 
years  ago  were  comparatively  little  customers — factories 
relatively  unimportant  yesterday,  hut  today  modem  in¬ 
dustrial  plants  with  major  jxjwer  requirements. 

In  the  l)elief  that  anything  which  is  good  for  the  com¬ 
munity  is  good  for  the  com|)any’s  44  jxjwer  stations,  the 
Duke  company  rejoices  almost  as  mtich  over  bringing  in 
new  capital,  new  wholesale  houses  and  new  branch  offices 
(which  u.se  very  little  if  any  ])ower  except  light)  as  in 
obtaining  a  mammoth  rayon  plant  or  a  giant  cotton  mill. 

Per  Capita  Wealth  'riiRoiTnii  Use  of  Power 

Industrial-minded  America  knows  that  as  the  horse- 
|K)wer  jier  workman  increases  prosjierity  increases. 
When  we  rank  the  leading  countries  of  the  world  in  the 
order  of  their  industrial  strength  we  have  ranked  them 
in  the  order  of  their  hor.sepower  per  workman.  In  China 
it  is  0.12;  in  Italy,  0.31  ;  in  France,  0.97;  in  Germany, 
1 .5 ;  in  b'ngland,  2.4 ;  total  United  States.  3.6 ;  while 
in  Piedmont  Carolinas  the  horsepower  per  workman  is 
4.25 ! 

“Does  that  explain  why  per  capita  wealth  is  increas¬ 
ing  in  Piedmont  Carolinas  three  times  as  fast  as  in  many 
other  states?”  succinctly  a.sks  Duke  advertising,  and 
adds :  “Increase  in  Piedmont  Carolinas’  electrical  power 
consumption  of  1927  over  1926  was  20.5  per  cent,  as 
against  the  nation’s  increase  of  6  ])er  cent.” 

Starting  with  a  single  10,0(X)-hp.  plant  near  Rock  Hill, 
S.  C.,  in  1905,  the  Duke  Power  Company  has  develoiied 
the  water-|K)wer  resources  of  the  Catawba  River  and  now 
lias  plants  on  the  Broad,  Yadkin,  Saluda,  Seneca  and 
other  rivers.  So  intensively  is  the  natural  fall  of  these 
rivers  being  utilized  that  in  many  places  the  tailrace  of 
one  plant  flows  practically  at  once  into  the  head  of  the 
'‘|X)nd”  for  the  plant  next  lower  down  the  river. 

d'he  conqiany’s  water-power  plants  generate  a  total 
hydro  capacity  of  713.2(X)  hji..  while  its  steam-power 
plants  ])r()vide  a  total  capacity  of  240.000  hp..  a  grand 
total  of  953,200  hp.  Moreover,  plants  now  under 
construction  will  soon  bring  this  total  capacity  to 
1,103.200  hp. 

An  idea  of  Piedmont  Carolinas*  wealth  of  natural 
energy  may  be  had  from  the  conservative  estimate  that 
if  this  region  had  to  purchase  annually  the  fuel  to  gen¬ 
erate  the  electric  current  now  created  by  water  jiower 
it  would  have  to  pay  coal-jiroducing  states  and  trans¬ 
portation  lines  more  than  $7,500,000  every  year  (with 
coal  at  $2  per  ton  at  the  mines).  This  mammoth  coal 
pile  would  cover  1^  acres  and  rise  up  300  ft.  above  the 
Wool  worth  Building  tower.  To  tran.sport  it  would 
require  a  train  more  than  4(X)  miles  long — a  continuous 
string  of  coal  cars  stretching  from  Pittsburgh  through 
New  York  and  all  the  way  to  Boston. 

A  Monument  to  James  B.  Duke 

The  Duke  Power  Company,  and  the  tremendous  in¬ 
dustrial  development  of  Piedmont  Carolinas,  is  a  monu¬ 
ment  to  the  energy  and  far-seeing  vision  of  James  B. 
Duke,  founder  of  the  American  Tobacco  Company, 
whose  products  are  smoked  the  world  over.  He  esti¬ 
mated  the  |X)tentialities  of  the  region,  the  filler  of  its  men 
and  women,  the  fortune-building  opportunities  it  offered 
to  industry. 


He  fore.saw  how  they  all  would  be  affected  by  tbc' 
harnessing  of  the  region’s  vast  water  power  and  by  the 
creation  of  an  enormous  hydro-electric  development. 
His  appraisal  of  these  potential  values  cannot  be  summed 
up  better  than  by  his  own  words  in  the  indenture  by 
which  he  established  the  Duke  Endowment : 

For  many  years  I  have  been  engaged  in  the  development 
of  water  powers  in  certain  sections  of  the  states  of  North 
Carolina  and  South  Carolina.  In  my  study  of  the  subject  1 
have  observed  how  such  utilization  of  a  natural  resource, 
which  would  otherwise  run  in  waste  to  the  sea  .  .  .  both 
gives  impetus  to  industrial  life  and  provides  a  safe  and  endur¬ 
ing  investment  for  capital.  My  ambition  is  that  the  revenues 
of  such  development  shall  administer  to  the  social  welfare,  as 
the  operation  of  such  development  is  administering  to  the 
eccHiomic  welfare  of  the  communities  which  they  serve. 

In  order  to  give  force  to  his  desire  that  the  hydro¬ 
electric  system  he  planned  and  started  to  build  should 
create  social  values  as  well  as  industrial  values,  he 
ordained  that  the  income  from  its  operation  should  go  to 
various  charities  and  to  the  building  up  and  extension  of 
the  supporting  water-power  development  itself,  “so  that 
it  shall  be  adequate  to  meet  the  growing  needs  both  of  in¬ 
dustry  and  of  those  social  agencies  which  depend  upon  it. ’’ 

Because  of  J.  B.  Duke’s  far-seeing  vision  and  because 
of  the  scientific  methods  employed  by  his  successors,  the 
Duke  Power  Company  today  is  an  example  of  successful 
merchandising  which  might  well  be  emulated  by  every 
power  company  in  .America. 


Minimizing  Cable  Joint  Hazard 


WHENEVER  a  number  of  cable  joints  occur  in  an 
underground  pit  or  are  located  near  other  cables  it 
is  the  cu.stom  of  the  city  of  Winnipeg  Hydro-Electric 
System  to  provide  shields  around  the  joints,  according 
to  T.  A.  Robinson.  The  shields  are  constructed  from 
^-in.  asbestos  board,  fastened  together  small  strap-iron 
angles  attached  with  i\-in.  x  1-in.  bolts.  These  barriers 
are  hung,  free  from  the  joint,  by  wires  from  the  cable¬ 
supporting  brackets  and  cover  the  joint  on  the  top  and 
two  sides.  If  there  is  not  a  similar  shield  below,  then  a 
flat  piece  of  board  is  suspended  underneath,  so  that  all 
joints  are  completely  incased  in  asbestos.  These  shields 
will  effectively  stop  the  spread  of  cable  trouble,  accord¬ 
ing  to  Mr.  Robinson. 
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Street  Lighting:  Costs 
for  1928 

By  Otto  P.  Ortlieb 

Engineer  of  Street  Lighting,  Trenton,  N.  J. 

\  STUDY  of  street  lighting  costs  which  has  just  been 
i  \  completed  shows  that  the  average  street  lighting  ex¬ 
penditure  throughout  the  United  States  was  $1.10  per 
capita  during  1928,  This  study  covered  224  cities  above 
30,000  in  population.  There  are  30  other  cities  in  this 
class  which  did  not  return  the  information  requested. 
The  224  cities  which  did  make  returns  included  an  esti¬ 
mated  population  of  42,658,286  in  1928.  This  was  94 
per  cent  of  the  total  estimated  population  in  all  cities 
above  30,000.  The  total  expenditure  for  street  lighting 
during  1928  of  the  224  cities  reporting  was  $46,938,726. 

During  1923  212  cities  reported  an  average  expendi¬ 
ture  of  $0,896  per  capita.  In  other  words,  the  average 
I)er  capita  cost  of  street  lighting  in  the  cities  throughout 
the  country  has  increased  an  average  of  4.2  per  cent 
each  year  during  the  past  five  years.  If  it  is  assumed 
that  this  represents  the  actual  increase  each  year,  the 
{)er  capita  costs  in  the  intervening  years  can  he  estimated 


as  follows:  1923,  $0,896  per  capita:  1924,  $0,934  per 
capita;  1925,  $0,973  per  capita;  1926,  $1,014  per  capita; 
1927,  $1,056  per  capita;  1928,  $1.10  per  capita. 

Reports  from  the  224  cities  previously  mentioned  in¬ 
dicate  that  eleven  cities  are  planning  a  large  increase,  89 
a  moderate  increase,  76  a  small  increase  and  eleven  are 
not  planning  any  change. 

The  questionnaires  sent  out  were  addressed  to  the  city 
officials  in  charge  of  street  lighting.  It  was  requested 
that  the  costs  reported  include  the  charges  of  the  ojier- 
ating  company  or  the  costs  of  the  municipal  system,  the 
administrative  costs  such  as  salaries,  and  also  the  in¬ 
terest  and  sinking  fund  requirements  on  any  outstanding 
city  bonds  issued  for  street  lighting  purposes. 

In  some  cities  the  in.stallation  cost  of  a  new  system 
rna)  he  paid  in  one  year  and  costs  in  following  years 
will  not  show  this  improvement,  while  in  the  case  of 
a  city  paying  a  utility  company  for  street  lighting  a 
part  of  the  installation  cost  is  usually  included  in  the 
yearly  rates  as  long  as  the  lamps  are  in  service.  In 
some  cases  the  cost  of  the  street  lighting,  or  some  i)art  of 
it,  is  borne  directly  by  the  property  owners  along  certain 
streets,  and  this  cost  might  not  he  included  in  the  city 
report.  Where  cities  have  municipal  systems  it  is  .some¬ 
times  difficult  pro|)erly  to  allocate  all  the  <le[)reciation  and 


CAties  Jl  hich  Spent  M ore  than  $1  per  Capita  for  Street  Cighting  in  1Q28 


1923  to 
1928 


1923  to 
1928 


Average 

Annual 

Increaw 


Chicago,  [11. 
Philadelphia,  I’a 
[,oe  Angeles,  Cal.  .  . 

Cleveland,  Ohio . 

.St.  Louis,  Mo . 

Haltiniore,  Md . 

Boston,  Ma.ss  .... 

Pittsburgh,  Pa . 

Buffalo,  N.  Y . 

Washington,  D.  C. . 

Pistimateil  Total 

1928  1928 

Population  Cost 

3,157,400  $4,268,000 

2,064,200  3,289,709 

1,500,000  2,393,222 

1,010,300  1,065,541 

848,100  1,134,843 

830,400  1,380,007 

799,200  977,196 

676,600  829,376 

555,800  1,072,568 

502,000  968,790 

1928  in  Cost 
Cost  per 

tier  Capita, 

Capita  Per  Ceni 
$1,352  5.3 

1.594  5.8 

1.595 

1.055  6.9 

1.338  1.6 

1.662  1.5 

1.223  4.7 

1.226  0.4 

1.930  10.9 

1  755  14.0 

P’uture 

Increase 

Planned 

Small 

Moderate 

Motlerate 

Moderate 

Moderate 

Moderate 

Moderate 

Motlerate 

473,600 

490,000 

1.035 

5.2 

Cincinnati,  Ohio . 

425,000 

557;000 

1  311 

Small 

Kansas  City,  Mo . 

391,000 

600,000 

1.535 

3.3 

Small 

Kochester,  N.  Y . 

340,000 

733,550 

2.  157 

9.8 

Toledo,  Ohio . 

313,200 

352,200 

1.125 

5.2 

Motlerate 

St.  Paul,  Minn . 

250,666 

314,368 

1  254 

—0.5 

Small 

Worcester,  Mass 

206,000 

290,500 

1  410 

2.5 

Small 

Syracuse,  N.  Y . 

199,300 

296,095 

1  486 

13.2 

Motlerate 

Miami,  Fla . 

156,700 

274,813 

1.754 

13.2 

Small 

bong  Beach,  Calif . 

155,000 

167,749 

1.082 

12.2 

Motlerate 

I)es  Moines,  Iowa 

151,900 

229,470 

1.511 

2  4 

.Springfield,  Mass. 

149,800 

227,042 

1.516 

5.4 

Moderate 

•Xlbany,  N.  Y . 

140,000 

249,000 

1.779 

8.4 

Large 

Siin  Diego,  Calif 

140,000 

213,462 

1.525 

11.0 

Moderate 

Trenton,  N.  .1.. 

139,000 

224,105 

1.612 

11.7 

Mfslerate 

Cnniden,  N.  .1 . 

135,400 

151,876 

1.122 

3.5 

Small 

(Cambridge,  Mass.  ... 

125,000 

137,077 

1.097 

8.  1 

Large 

Pall  River,  Mass 

124,308 

133,834 

1.077 

1.  1 

None 

Yonkers,  N.  Y  . 

121,300 

273,886 

2.258 

5.0 

Motlerate 

Canton,  f)hio. . . 

116,800 

1 50,000 

1.284 

1.5 

Motlerate 

T iimpa,  Fla . 

113,400 

166,303 

1.467 

6.4 

Small 

l.ynn.  Mass . 

109,706 

136,129 

1.241 

13.3 

Small 

Ctica,  N.  Y . 

104,200 

162,283 

1.557 

10.9 

Mtalerate 

bo  well.  Mass . 

100,000 

153,147 

1.531 

4.6 

Small 

.South  Bend,  Ind . 

100,000 

105,000 

1.050 

3.6 

Mcalerate 

Bayonne,  N.  J . 

95,300 

1 10,000 

1.154 

S  tienectady,  N.  Y 

93,300 

202,707 

2.  173 

i6.9 

Large 

bawrence.  Mass . 

90,000 

121,478 

1.358 

12.8 

1  a.‘<adena,  Calif . 

85,000 

99,962 

1.176 

2.3 

Mmlcrate 

Fresno,  Calif . 

83,000 

84,000 

1.012 

—4.4 

Moderate 

Shreveport,  La . 

81,300 

86,000 

1.058 

7.6 

Small 

bansing,  Mich . 

79,600 

81,535 

1.024 

8.0 

Moderate 

P  rtland,  Maine . 

78,600 

118,000 

1.501 

— 0.  1 

Small 

Manchester,  N.  11 . 

76,651 

83,595 

1.091 

6.9 

Moderate 

Binghamton,  N.  Y . 

74,800 

90,834 

1.214 

9.8 

Moderate 

li  icine,  Wis.  .  .... 

74,400 

87,859 

1  181 

2.6 

Troy,  N.  Y . 

72,300 

97,428 

1  348 

2.5 

Small 

Lincoln,  Neb . 

71,100 

73,743 

1.037 

—0.6 

Small 

(.^ivington,  Ky . 

69,700 

80,188 

1.  150 

Moderate 

N.agara  Falls,  N.  Y _ 

68,300 

92,036 

1.348 

7.7 

O.k  Park,  Ill . 

68,000 

70,688 

1.040 

12.7 

Small 

67,600 

85,290 

1.262 

7.  1 

P-nat  (Grange,  N.  J . 

65,000 

891575 

1.378 

8.3 

Brockton,  Mass . 

63,787 

88,268 

1.384 

7.0 

Moderate 

Davenport,  Iowa . 

61,000 

85,400 

1.400 

4  2 

•Small 

A  lantic  City,  N.  J  ... 

60,000 

204,000 

3.400 

2.7 

Smalt 

Kenosha,  Wis . 

59,000 

69,500 

1.  178 

2.5 

Moderate 

beiicaster.  Pa.  ... 

58,300 

67,000 

1.  149 

—  10 

Ni  eton.  Mass  .... 

58,245 

115,693 

1.986 

4  4 

Moderate 

Average 

.Annual 

Increase 

1928 

in  Cost 

Fvitinuitcii 

Total 

Cost 

per 

Future 

1928 

1928 

per 

Capita, 

Increase 

Population 

Cost 

Capita 

Per  Cent 

Planned 

Stockton,  Calif 

58,000 

78,042 

1  346 

3  0 

Moderate 

Augusta,  Ga . 

56,700 

56,868 

1.003 

0  9 

Small 

Hammond,  Ind . 

56,000 

60,073 

1  073 

5  1 

Pueblo,  Colo . 

55,000 

79,000 

1.436 

York,  Pa . 

55,000 

59,110 

1  075 

4.8 

Small 

Mount  Vernon,  N.  Y  . . 

54,700 

1 1 1,846 

2.045 

14  7 

Moderate 

Malden,  Mass.  . . . 

53,400 

56,216 

1  053 

3  5 

Moderate 

St.  Petersburg,  Fla . 

53,300 

88,470 

1.660 

5.9 

None 

New  Castle,  Pa . 

52,500 

75,891 

1.446 

15.0 

None 

Perth  Amboy,  N.  J  ... 

50,100 

52,000 

1.038 

—  1.3 

Moderate 

Haverhill,  Mass . 

50,000 

50,798 

1  016 

2.7 

Moderate 

Jamestown,  N.  Y . 

50,000 

58,789 

1.176 

0.0 

Small 

New  Rochelle,  N,  Y . 

50,000 

142,457 

2.849 

12.9 

Large 

Pittsfield,  Mass . 

50,000 

76,640 

1.533 

5.3 

Small 

Brookline,  Mass . 

45,708 

83,884 

1.835 

—  14 

•Small 

Fitchburg,  Mass . 

45,200 

67,013 

1.483 

4  6 

Small 

Stamford,  Conn . 

43,800 

62,357 

1.424 

0.8 

Moderate 

Butte,  Mont . 

Everett,  Mass . ^ 

43,300 

54,145 

1  250 

10  2 

M  (xlerate 

Salem,  Mass . 

43,000 

56,165 

1  306 

6  6 

Small 

Dubuque,  Iowa . 

42,300 

56,873 

1.345 

0.5 

•Small 

Poughkeepsie,  N.  Y . 

41,000 

57,764 

1  409 

3  5 

Moderate 

New  Brunswick,  N.  J. .  .  . 

40,800 

55,000 

1  348 

16 

None 

W'altham,  Mass.  .... 

40,000 

43,500 

1.087 

0  5 

Moderate 

Waterloo,  Iowa  .... 

40,000 

40,821 

1.025 

0.7 

Auburn,  N.  Y.  .... 

39,800 

46,881 

1.  178 

—  14  7 

Amarillo,  Texas  . 

59,200 

39,837 

1.016 

—4.7 

Moderate 

Hatleton,  Pa . 

38,300 

39,400 

1.029 

7.9 

Small 

Colorado  Springs,  Colo 

37,000 

45,089 

1  219 

2  3 

•Small 

Orange,  N.  J . 

36,500 

42,614 

1.  168 

2  0 

None 

Amsterdam,  N.  Y. . 

36,200 

59,000 

1  630 

9.7 

None 

Green  Bay,  Wis . 

36,100 

43,456 

1  204 

7  2 

Small 

Moline,  Ill . 

35,600 

39,763 

I.II7 

7.3 

Small 

Watertown,  N.  Y . 

33,700 

50,000 

1.484 

La  Crosse,  Wis . 

30,400 

33,850 

1113 

6  8 

Small 

Newburgh,  N.  Y . 

30,400 

45,517 

1  497 

5  2 

Moilerate 

Summary  of  1928  Street  Lighting  Costs 

1923  to  1928 

Average 

Annual 

1928 

Increase 

Estimated 

Total 

Cost 

in  Coot  per 

1928 

1928 

per 

Capita, 

Population 

Cost 

Capita 

Per  Cent 

38  cities  above  200,000.  . 

28,095,653 

$32,251,589 

$1  148 

4  3 

47  cities  between  100,000 

and  200,000] . 

6,367,015 

6,521,856 

1  024 

5.0 

39  cities  between  70,000 

and  100,000 . 

3, 1 58,999 

2,890,188 

0  915 

2  9 

56  cities  between  50,UUU 

and  70,000 . 

3,261,386 

3,421,526 

1  049 

3  3 

44  cities  between  30,000 

and  50,000 . 

1,775,233 

1,853,567 

1  044 

2  7 

224  cities.  . 

42,658,286 

$46,938,726 

$1  100 

4  2 
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interest  charges  and  this  might  cause  some  variation,  cost  is  possibly  slightly  higher  than  it  is  here  reported. 
Some  cities  have  a  fiscal  year  differing  from  the  calendar  Ten  cities  report  that  they  will  make  large  expenditures 
year  and  in  such  cases  the  cost  rei)orted  might  be  for  a  for  street  lighting  in  the  near  future,  Albany,  Cambridge, 
somewhat  earlier  twelve-month  i)eriod.  Schenectady.  New  Rochelle,  Detroit,  Flint,  Duluth, 

Since  i)ractically  all  of  the  foregoing  variations  men-  Mobile,  Cedar  Ra])ids  and  Muskogee.  In  addition  to 
tinned  would  tend  to  indicate  a  lower  cost  than  is  actually  the  cities  listed  in  the  accompanying  table  49  cities  plan 
the  case,  it  may  l)e  assumed  that  the  average  per  capita  a  moderate  expenditure. 


Rural  Substation  Connected  Between  66-Kv.  Line  and  Grounded  Neutral  to  Supply 

SO’Kva.,  2,300-V olt  Service 


The  problem  of  supplying  scattered  rural  central-  tribution  sy.stcm  extended  from  a  distant  jxtint,  freeing 
station  loads  economically,  direct  from  high-voltage  the  small  station  for  a  new  location  and  a  repetition  of 
transmission  lines,  has  been,  it  is  believed,  solved  the  load-building  process, 
by  eejuipment  which  has  been  developed  by  the  General  The  insulation  throughout  the  substation  is  so  designed 
Electric  Company.  The  expense  of  conventional  meth-  that  its  strength  against  lightning  voltages  is  gre.'iter 
ods  of  accomplishing  this  service  is  often  prohibitive,  as  than  the  strength  of  the  high-voltage  line  itself.  Thus 
the  simplest  distribution  line  from  a  distant  substation  the  line  protects  the  .station. 

co.sts  from  $1,500  to  $2,000  i)er  mile,  and  even  with  the  For  the  conventional  oil  circuit  breaker,  relays,  current 
load  adjacent  to  a  high-voltage  transmission  line  the  cost  transformer  and  disconnecting  switch  there  is  substituted 
of  a  conventional  substation  could  seldom  be  justified,  a  combined  disconnecting  switch,  fusible  cutout  and 
The  newly  developed  equipment  consists  of  a  complete  current-limiting  resistor  unit.  This  high-speed  interrupt- 
single-phase,  small -capacity  (15-  to  50-kva. )  substation  ing  device  will  protect  the  high-voltage  line  again.st  inter- 
for  use  on  66,000-volt  grounded-neutral  systems,  in  ruption  because  of  faults  in  the  step-down  transformer, 
which  several  of  the  expensive  parts  of  the  conventional  substation  structure  or  distribution  lines, 
substation  have  l>een  eliminated  without  sacrificing  safety  The  substation  is  designed  for  connection  between  one 
or  reliability.  With  this  equipment  public  utilities  can  phase  and  the  grounded  neutral  on  a  line  that  is  solidly 
reach  a  field  heretofore  untouched.  .After  developing  the  and  permanently  grounded  at  every  power  source.  I  be 
load,  a  larger  station  can  be  installed  or  an  existing  dis-  line  preferably  should  carry  an  overhead  ground  wire. 
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grounded  at  intervals  along  the  line.  The  substation 
may  not  be  applied  to  a  system  where  the  neutral  ground 
connection  can  be  lost  even  momentarily,  which  would 
in  effect  give  a  delta  system  with  a  floating  neutral. 

Equipment  for  the  new  small-capacity,  high-voltage 
substation  for  rural  service  includes  the  following: 

A  single-phase  oil-insulated,  self-cooled  outdoor  type  trans¬ 
former,  rated  60  cycles,  15,  25  or  50  leva.,  high  voltage  38,100/ 
66,000-Y  with  one  end  of  the  winding  permanently  grounded,  low 
voltage  2,300/2,530. 

A  galvanized  steel  structure,  completely  fabricated,  and  shipped 
disassembled,  with  each  piece  properly  marked  to  facilitate 
erection. 

An  outdoor  current-limiting  resistor  mounted  with  a  combined 
disconnecting  switch  and  73-kv.  fusible  cutout. 

A  complete  single-phase,  2,300-volt  metering  equipment. 

2,300-volt  cutouts  and  lightning  arrester. 

A  set  of  installation  material,  including  connector  fitting,  bus 
supports,  high-  and  low-voltage  strain  insulators,  copper  inter¬ 
connections,  ground  bus,  etc. 

The  substation  is  designed  on  the  principle  that  the 
high-voltage  line  is  an  all-important  artery  and  that  its 
continuity  in  service  must  be  maintained.  With  this  in 
mind,  the  various  parts  of  the  station — the  transformer, 
high-voltage  fuse  and  resistor  unit,  strain  insulators  and 
low-voltage  fuse — must  be  designed  and  matched  so  that 
the  station  will  not  affect  the  operation  of  the  high- 
voltage  line  because  of  transient  overvoltages,  overloads 
or  short  circuits.  The  successful  operation  of  this  sub¬ 
station  depends  upon  its  co-ordinated  design,  and  there¬ 
fore  there  can  be  no  substitution  of  individual  parts. 

OvF.RVOLTAOF.  PrOTFCTION 

All  the  insulation  on  the  high-voltage  side,  including 
•Strain  insulators,  ix)st  insulators,  transformer  bushing  and 
transformer  winding  insulation,  is  designed  to  with.stand 
higher  lightning  and  surge  voltage  than  will  the  high- 
voltage  line  insulation.  To  obtain  this,  more  disks  are 
used  in  the  strain  insulators  than  in  the  line,  and  the 
|K)st  insulators  and  the  transformer  bushing  are  of  a 
higher  voltage  class.  Furthermore,  the  impulse  break¬ 
down  of  the  transformer  insulation  is  made  higher  than 
that  of  the  transformer  bushing,  so  that  the  bushing  will 
flash  over  and  protect  the  windings.  The  line  itself  thus 
provides  lightning  voltage  protection  for  the  substation. 

One  end  of  the  high-voltage  winding  of  the  trans¬ 
former  is  brought  f)ut  through  an  oil-filled  bushing;  the 
other  end  of  the  high-voltage  winding  is  permanently 
and  solidly  grounded  to  the  tank,  and  provision  is  made 
for  solidly  grounding  the  tank.  The  low-voltage  winding 
is  provided  with  a  10  per  cent  full  kilovolt-ampere  capac¬ 
ity  tap  above  2,300  volts.  Three  low-voltage  cover  bush¬ 
ings  are  furnished. 

The  transformer  core  is  of  non-aging  silicon  steel  and 
the  turns  of  the  windings  are  proportioned  for  low  core 
flux  density  and  low  exciting  current.  The  harmonic 
components  of  the  magnetizing  current  are  reduced  to 
a  minimum  so  as  to  preclude  the  possibility  of  telephone 
interference  from  the  ground  current  flowing  back  to  the 
svstem  neutral. 

High-\'oltage  Fuse  and  Resistor 

The  73-kv.  high-voltage  combined  disconnecting  switch 
and  fusible  cutout  is  supplied  with  the  new  spring  re¬ 
lease  fuse.  The  .series  resistor  limits  the  maximum  short 
circuit  and  keeps  the  arc  kilovolt-ampere  well  within  the 
interrupting  ability  of  the  fuse,  which  acts  so  quickly 
that  a  fault  in  the  substation  cannot  draw  current  for  a 
sufficient  length  of  time  to  cause  the  system  relays  to 
function.  The  fault  current  ordinarily  is  limited  to  much 
less  than  the  load  current  of  the  high-voltage  line. 


Exhaustive  tests  have  shown  that  this  fuse-re.sistor 
combination  will  satisfactorily  interrupt  current  ranging 
from  short-circuit  value  down  to  approximately  the  low- 
e.st  melting  current  of  the  fuse.  Inability  of  previously 
available  high-voltage  fu.ses  to  provide  satisfactory  inter¬ 
ruption  over  this  wide  range  has  beeen  the  reason  why 
they  have  not  been  used  heretofore  as  circuit-interrupting 
devices. 

The  fuse  may  be  used  as  a  disconnecting  switch  to 
break  the  magnetizing  current  of  the  transformer.  The 
(H)erators  should  open  the  low-tension  circuits,  thus  re¬ 
moving  the  power  load,  before  attempting  to  disconnect 
the  high-voltage  fuse. 

The  current-limiting  resistor  is  designed  to  carry  full¬ 
load  current  continuously,  to  carry  fault  current  without 
an  arc  over,  to  be  free  from  corona,  to  be  weatherproof 


Equipment  for  Small-Capacity ,  llitjli- 
Voltaye  Substation 

Includes  e.xpulsion  fusible  cutout,  disconnecting  switch, 
current-limiting  resist«)r  and  38,100  »!t>,000-vOlt  to  2,30«, 
2,.130-volt  transformer. 

and  to  Ik*  free  from  injury  resulting  from  overvoltage  on 
the  high-voltage  line  caused  by  lightning  or  .switching 
surges.  It  will  carry  current  resulting  from  a  dead  short 
circuit  across  the  resistor  with  leg  voltage  sustained, 
without  injury  to  the  resistor,  for  a  time  somewhat  in 
excess  of  the  time  required  by  the  high-voltage  fuse  to 
interrupt  the  circuit. 

Low -Voltage  Cutouts 

The  low-voltage  cutouts  are  rated  5.000  volts  and  are 
provided  with  suitable  fuses.  A  cutout  is  supplied  for 
each  low’-voltage  lead  and  serves  not  only  as  a  fuse  but 
al.so  as  a  disconnecting  switch,  fhe  2.300-volt,  single- 
])hase  side  shall  be  dead-grounded  as  recommended  by 
the  com|>any. 

The  low-voltage  fuses  are  selected  to  clear  any  fault 
tm  the  2,300- volt  distribution  line  before  the  high-voltage 
fuses  can  melt,  therefore  leaving  the  latter  to  clear  only 
faults  occurring  within  the  transformer  or  other  parts 
of  the  substation  as  a  protection  to  the  high-voltage  line. 
As  the  time-current  characteristics  are  matched,  fused 
ratings  must  not  be  changed. 
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Hydro-Electric  Development 
and  Steam  Equipment 

Modem  Coal-Burning  Methods. — 
William  D.  Wylde. — A  comparison 
of  pulverized  fuel  and  stoker  firing  for 
purposes  of  steam  generation  has  been 
undertaken  to  determine  the  most  eco¬ 
nomical  system.  In  di.scussing  the 
factors  involved  the  author  has  con¬ 
sidered  that,  ajiart  from  coal  dust  in- 
fiammahility  and  explosive  propensities, 
this  element  is  controlled  hy  the  speetl  of 
injection,  the  weight  of  combustible  per 
unit  weight  of  coal,  the  volatile  content, 
the  size  of  the  coal  particles,  the  a.sh 
content  jier  unit  weight  of  coal  and  the 
extent  to  which  the  coal  and  air  are 
mixed  prior  to  leaving  the  burner.  A 
thorough  evaluation  of  the  several 
factors  involved  has  lieen  made  and  the 
conclusion  reached  that  providing  one 
does  not  take  the  criteria  of  the  ideal 
methoil  of  burning  raw  coal  as  being 
the  numlier  of  H.t.u.  liberated  per 
cubic  f(H)t  of  furnace  volume  per  hour, 
which  after  all  is  not  exclusively  the 
deciding  factor  in  steam  production 
efficiency,  he  is  left  with  the  micro¬ 
scopic  difiference  in  the  thermal  effi¬ 
ciency  obtainable  from  the  two  metluxls 
of  firing  remaining,  as  hitherto,  the  only 
loophole  for  those  who  wish  to  he  ultra- 
controversial  in  matters  concerning  the 
economical  prixluction  of  steam. — Elee- 
tricdl  Reviexv  (England),  May  .V  1^29. 


Tra ns m issi o n ,  S nhstations 
and  Distribution 

1  yin g  of  Networks. — B.  Jansex. — 
h-lectrical  and  economical  advantages 
may  only  he  expected  from  the  coupling 
of  two  «)r  more  power  systems,  when 
precautions  are  taken  to  eliminate  or 
to  overcome  certain  concurrent  phe¬ 
nomena  which  either  do  not  exist  or  are 
of  secondary  importance  for  an  isolated 
station,  premises  the  author.  The 
three  outstanding  difficulties  are  the 
compensation  of  wattle.ss  current,  proper 
voltage  regulation  and  the  limitation  of 
short-circuit  current.  This  discussion 
deals  at  length,  hut  only  in  a  general 
way,  with  the  second  and  third  prob¬ 
lem.  It  is  .shown  how  load  ratio  con¬ 
trol  transformers  can  he  advantageously 
used  to  tie  .stations  to  one  system.  The 
author  points  out  that  American  prac¬ 
tice  was  (juick  to  realize  the  great  value 
of  such  transformers,  which  is  best 
illustrated  hy  the  fact  that  40  per  cent 
of  American  transformer  orders  cover 
such  machines.  By  a  slight  nuKlifica- 
tion,  voltage  regulation  can  lie  com¬ 
bined  with  phase-angle  regulation,  in 
which  ca.se  a  stationary  transformer 
with  proper  switching  eijuipment,  lim¬ 
ited  at  present  to  about  1, ()()()  amp.,  can 
compete  with  a  rotary  phase  shifter  or 
condenser.  —  Elektrotechnische  Zeit- 
schrift,  April  11,  1929. 


Reflection  of  T  rans  mission- Line 
Surges  at  a  Terminal  Impedance. — 
O.  Brune. — Traveling  waves  on  a 
transmission  line  have  always  been  a 
subject  of  absorbing  interest  and  in 
the  past  have  received  the  attention  of 
many  leading  engineers.  An  absolutely 
correct  and  complete  theoretical  treat¬ 
ment  of  the  subject  leads  into  almost 
insuperable  mathematical  difficulties. 
For  this  reason  most  of  the  early  work 
was  confined  to  greatly  simplified  ca.ses, 
such  as  the  non-dissipative  line  and 
waves  of  rectangukir  wave  shape.  Al¬ 
though  much  good  work  of  this  char¬ 
acter  has  been  done,  progress  is  bound 
to  be  slow.  I'he  lack  of  testing  means 
for  studying  the.se  phenomena  in  detail 
further  hampered  progress.  The  catlnxle 
ray  has  provided  a  means  of  obtaining 
first-hand  evidence  as  to  the  correctness 
of  such  theories  and  the  closeness  of 
approximations.  The  calculations  for 
certain  cases  of  reflection  of  non-rec- 
tangular  surges  on  a  transmission  line 
at  a  terminal  impedance  are  presented. 
Oscillograms  obtained  on  an  actual 
transmission  line  under  conditions 
similar  to  those  as.sumed  in  the  calcula¬ 
tions  are  also  shown  and  the  agreement 
is  found  to  be  very  close. — General 
Electric  Reinew,  May,  1929. 


Units,  M easurements 
and  Instruments 

.4  Braun  Tube  Hysteresigraph. — 
J.  B.  Johnson. — A  description  of  the 
apparatus  for  ob.serving  hysteresis  loops 
of  magnetic  materials.  It  combines  a 
cathode-ray  oscillograph  with  a  vacuum 
tube  amplifier  and  an  electrical  inte¬ 
grating  circuit  consisting  of  condenser 
and  resistance.  The  device  describes 
the  B-H  curve  for  alternating  magnet¬ 
ization  in  the  fretjuency  range  of  five 
to  perhaps  several  thousand  periods 
per  second.  The  specimens  may  be 
either  long  strips  or  closed  rings.  Al¬ 
ternating  flux  as  low  as  one  maxwell 
may  be  readily  observed.  The  opera¬ 
tion  of  the  apparatus  is  analyzed  so  as 
to  account  for  the  effects  of  finite  time 
constants  of  the  amplifier  and  integrator, 
of  conductance  in  the  condensers,  of 
demagnetization  by  current  in  the 
searcli  coil  and  by  the  stray  fields  of 
coils  and  specimen,  and  of  eddy  cur¬ 
rents  in  the  specimen. — Bell  System 
Teehnical  Journal,  April,  1929. 


Generation,  Control,  Suntching 
and  Protection 

Electricity  Supply  in  Worcester. — A 
comparatively  small  size  steam-generat¬ 
ing  station  utilizing  powdered  coal, 
water-wall  tulie  screens,  air-cooled  walls 
and  floor,  and  involving  unusually  high 
boiler  performance  factors  is  described. 
This  station  is  devoted  largely  to  the 


supply  of  Worcester  and  the  surround¬ 
ing  rural  districts  and  special  provisions 
have  been  utilized  to  serve  this  type  of 
load. — Electrical  Review  (England), 
May  10,  1929. 

Automatic  Reclosing  of  High-Voltage 
Circuits. — E.  W.  Robinson  and  S.  J. 
Sturgeon. — The  experience  of  the  Ala¬ 
bama  Power  Company  with  the  reclos¬ 
ing  of  high-voltage  circuits  is  described, 
this  covering  numerous  installations  on 
22-,  44-  and  110-kv.  circuits.  No  def¬ 
inite  reclosing  cycles  are  recommended, 
but  instead  this  paper  deals  with  various 
typical  applications  of  high-voltage  re¬ 
closing  oil  circuit  breakers  on  the  Ala¬ 
bama  Power  Company’s  system. — Re¬ 
port  American  Institute  of  Electrical 
Engineers,  May,  1929. 


Illumination 

Erom  2  to  50  Ft. -Candles  Increase  in 
Factory  Lighting. — Charles  Pryal, 
Sr. — A  forward  step  in  factory  lighting 
was  taken  in  changing  over  the  Jantzen 
Knitting  Mills,  Portland,  •  from  low- 
intensity,  local  lighting  to  high-inten¬ 
sity,  general  lighting.  It  is  too  soon 
to  secure  data  that  might  indicate  some 
of  the  dollar  and  cents  returns  secured 
by  the  Jantzen  company,  but  it  is  quite 
evident  that  the  benefit  to  the  eyes  of 
the  workers  with  its  attendant  psycho¬ 
logical  effect  will  render  a  higher  over¬ 
all  plant  efficiency  through  the  better¬ 
ing  of  the  morale  of  the  operators. — 
Electrical  We<;t,  May  1,  1929. 


Electrophysics,  Electro¬ 
chemistry  and  Batteries 

The  Para}nagnetic  Susceptibility  of 
Pentaz/alent  Vanadium  Ion.  —  Nicolas 
Perrakis. — The  paramagnetic  sus¬ 
ceptibility  of  the  pentavalent  vanadium 
ion  was  investigated.  Two  grades  of 
FjO,  were  tested  and  also  the  salts 
NH,VOj  and  NaVOy  Both  the  a.scen 
sion  and  attraction  methods  were  em 
ployed.  An  average  value  of  44x10’ 
correct  within  10  per  cent  was  found  for 
the  susceptibility  of  F”,  This  value  is 
appreciably  lower  than  the  value  Honda 
and  Owen  obtained  for  metallic 
vanadium,  but  since  this  difference  can¬ 
not  be  ascribed  to  errors  in  experi¬ 
mentation,  it  seems  safe  to  conclude  that 
an  element  may  have  several  different 
values  for  the  magnetic  susceptibility. 
The  importance  and  need  of  further 
study  of  this  important  subject  is 
emphasized.  —  Report  the  American 
Electrocheznical  Society,  May,  1929. 

The  Electroplating  of  Cadmium  from 
Cyanide  Baths. — L.  R.  Westbrook. — 
The  cyanide  bath  for  commercial  cad¬ 
mium  plating  is  discussed  in  detail 
from  the  standpoint  of  bath  composition, 
including  the  effects  of  variations  in  the 
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concentrations  of  the  different  constitu- 
<;nts  on  the  electrical  properties  of  the 
bath,  such  as  cathode  efficiency,  con¬ 
ductivity,  throwing  power,  electrode 
polarization,  anode  corrosion  and 
operating  range  of  cathode  current 
densities  for  satisfactory  deposits.  The 
effects  of  the  presence  of  small  amounts 
of  other  metals  in  the  bath  are  con¬ 
sidered,  especially  the  marked  improve¬ 
ment  in  the  physical  characteristics  of 
the  deposit  resulting  from  the  presence 
of  a  few  hundredths  of  a  per  cent  of 
nickel  or  larger  amounts  of  cobalt  or 
copper  in  the  bath.  The  organic  ad¬ 
dition  agents  which  function  best  with 
these  baths  are  listed  and  formulas  for 
typical  baths  are  given. — Report  the 
American  Electrochemical  Society, 
May,  1929. 


Traction 

Electric  Traction  in  Italy. — L.  Vel- 
LARD. — At  the  end  of  1928  there  were  a 
total  of  1,300  miles  of  electrified  roads 
in  the  country.  Unlike  other  European 
countries,  Italy  is  far  from  having 
adopted  a  uniform  current  supply  sys¬ 
tem,  although  the  three-phase  type  of 
locomotives  dominates  any  other  type. 
There  are  now  four  classes  of  electric 
locomotives  used  extensively:  Three 
phase,  3,000  volts  and  15  cycles;  three 
phase  10,000  volts  and  45  cycles;  direct 
current,  3,000  volts,  and,  finally,  direct 
current,  650  volts.  The  second  class  is 
the  most  widely  used  and  will  perhaps 
gradually  supersede  all  others.  The  en¬ 
gines  of  this  class  have  rotor-wound, 
three-phase  induction  motors,  the  stators 
of  which  can  be  changed  from  eight  to 
twelve  poles.  Cascade  connection  and 
change  of  poles  gives  these  engines  eco¬ 
nomical  speeds  of  23,  31.  46  and  61 
m.p.h.  There  are  now  over  600  electric 
locomotives  in  operation. — Revue  Ghte- 
rale  de  TElectricitc,  March  16,  23  and 
30,  1929. 


Miscellaneous 

Electric  Supply  of  Nonvay. — Erik 
Finne. — According  to  the  latest  power 
census,  Norway  has  500.000  kw.  in¬ 
stalled  electric  generator  capacity,  all  of 
which  is  water  power.  Of  the  2,700,000 
inhabitants,  70  per  cent  are  consumers 
of  light  and  power,  which  gives,  pro¬ 
rated  for  the  whole  country,  200  watts 
per  inhabitant.  Due  to  the  wide  popu¬ 
larity  of  electric  cooking  and  heating, 
the  annual  duration  of  average  use  is 
between  5,000  and  6,000  hours,  which  is 
claimed  to  be  a  world  record.  Prac¬ 
tically  all  energy  is  sold  on  a  flat  rate 
rate  basis  at  180  kr.  per  kilowatt  year, 
with  current  limiting  devices  at  each 
customer.  The  northern  location  of  the 
country  requires  an  average  of  1.200 
hours  artificial  illumination  per  year, 
and  the  house  heating  period  is  a  mini¬ 
mum  of  si.x  months,  with  three  months 
of  au.xiliary  fall  and  spring  heating.  A 
detailed  account  is  given  of  the  supply 
of  Oslo,  the  capital,  which  consumes 
alone  about  110,000  kw.,  derived  from 
four  generating  stations  near  by. — 
Elektrotechnische  Zcitschrift,  April  18, 
1929. 


Book  Reviews 


Electrical  Substations 

By  H.  Brazil.  London ;  Edward  Arnold 
&  Company.  215  page.s,  illustrated,  i’rice, 

»5. 

Substation  design  and  equipment  as 
developed  in  England  is  dealt  with  in 
this  book.  The  author  has  spent  many 
years  in  London  distribution  engineer¬ 
ing  and  draws  upon  his  personal  ex¬ 
perience.  English  equipments  and  de¬ 
signs  differ  largely  from  those  used  in 
the  United  States,  but  engineers  can 
well  afford  to  read  of  different  practices 
in  order  to  check  their  own  and  to 
develop  new  ideas.  A  striking  feature 
of  English  substation  practice  is  the 
use  of  motor-converters,  iron-clad 
switchgear  and  unusual  methods  of 
regulation.  Loads  and  load  density  are 
not  of  the  magnitude  found  in  American 
cities,  but  the  same  principles  apply  and 
eijuipment  is  developed  to  meet  parallel 
conditions. 

The  book  is  descriptive,  contains 
fundamental  principles  on  layout  and 
design  and  describes  apparatus,  methods 
of  operation,  relays,  regulators  and 
other  elements  of  substation  engineering. 
It  is  an  instructive  and  practical  book, 
even  though  many  engineers  will  dis¬ 
agree  with  suggested  layouts  and  as¬ 
semblies.  More  economic  analyses  of 
relative  cost  of  different  assemblies 
would  have  added  greatly  to  the  value 
of  the  material. 

Elementary  Differential 
Equations 

By  T.  C.  Fry.  New  York;  D.  Van  Nos¬ 
trand  Company,  Inc.  255  pages.  Price, 
$2.50. 

Engineers  are  apt  to  shy  at  differ¬ 
ential  equations,  but  in  this  text  the 
author  has  developed  the  subject  clearly 
and  logically.  It  is  a  text  based  on 
teaching  engineers  of  the  Bell  system 
and  thus  the  illustrative  material  for  the 
application  of  the  pure  m.athem'atics  is 
drawn  largely  from  electrical  sources. 
This  text  can  be  recommended  highly 
to  those  desiring  to  get  a  sound  grasp 
of  differential  equations  and  their  ap¬ 
plications. 


Maste  und  Tiirnie  in  Stahl 

By  P.  Sturzenegger,  Zurich.  Berlin : 
Wilhelm  Ernst  &  Sohn.  219  pages.  362 
illustrations. 


the  main  chapter  on  calculation,  design 
and  foundation  of  the  structure.  De¬ 
pending  upon  voltage,  span  and  stresses, 
a  great  variety  of  constructions  is 
given,  with  scale  drawings  and  photo¬ 
graphs.  Novel  and  little  known  shapes 
will  be  found  in  the  liook,  suitable  for 
lines  up  to  380  kv.,  such  as  are  planned 
for  a  German  250-mile  line.  A  special 
chapter  is  devoted  to  towers  for  electric 
railways.  Foundations,  rust  protection, 
erection,  maintenance  and  cost  figures 
conclude  the  original  book. 


Television 

By  H.  Horton  Sheldon  and  E.  N.  Orlse- 
wold.  New  York :  D.  Van  Nostrand 
Company,  Inc.  194  pages;  Illustrated. 
Price,  $2.75. 

This  is  an  attempt  to  give  a  clear 
picture  of  the  state  of  television  today  in 
order  to  make  possible  further  study  of 
any  special  features.  The  authors  real¬ 
ize  the  rapid  development  of  the  art  and 
confine  the  book  to  essential  considera¬ 
tions.  All  motlern  systems  are  described, 
and  as  a  fundamental  background  chap¬ 
ters  are  devoted  to  electromagnetic 
waves,  optical  systems  and  the  eye, 
photoelectric  cells,  oscillograms,  syn¬ 
chronization,  relays  and  other  technical 
features.  A  splendid  chapter  deals  with 
the  essential  elements  of  television  and 
another  covers  the  historical  back¬ 
ground. 

This  is  a  non-technical  treatise  in  the 
sense  of  a  ma.ximum  use  of  mathematics 
and  has  good  style.  It  is  a  book  any 
engineer  and  specialist  can  enjoy  read¬ 
ing  and  the  non-technical  man  can  grasp 
the  essential  ideas.  A  very  delightful 
chapter  deals  with  the  future  of ,  tele¬ 
vision.  The  authors  do  not  predict  the 
future,  but  they  point  out  trends  and 
possibilities.  _ 

Book  Notes 

The  “Electrician.”  Annual  Tables  of 
Electricity  Undertakings,  1929.  London : 
Ernest  Benn,  Limited.  Price,  10  shillings. 

The  forty-second  edition  of  the  “Elec¬ 
trician”  Annual  Tables  of  Electricity 
Undertakings  is  now  out.  Particulars  of 
about  800  British  and  1,300  colonial  and 
foreign  electric  light  and  power  under¬ 
takings  are  included.  Some  of  the  coun¬ 
tries  covered  are  Great  Britain,  .\ustralia, 
Canada,  India,  China,  Africa  and  Spain. 


This  publisher  started  several  years 
ago  a  set  of  books  covering  the  wide 
range  of  nuxlern  engineering  structures 
of  steel,  such  as  bridges,  halls,  roofs, 
cranes,  vessels,  etc.,  each  subject  treated 
in  a  separate  book  of  the  collection. 
'I'he  extended  and  constantly  growing 
use  of  steel  for  the  construction  of 
transmission,  railway  and  radio  towers 
prompted  the  publication  of  this  addi¬ 
tional  book.  In  it  the  author  gives 
first  the  fundamentals  of  the  arrange¬ 
ment  of  the  electric  wires  on  the  towers 
for  transmission  lines,  railway  overhead 
lines  and  antennas,  following  which  is 


Books  Received 

“Recent  Economic  Changes  in  the 
United  States.”  Report  of  the  Committee 
on  Recent  Economic  Changes  of  the  Presi¬ 
dent’s  Conference  on  Unemployment.  New 
York:  McGraw-Hill  Btx>k  Comi)any.  2 
\'ols.,  350  pages. 

Siemens  Jahrbuch,  1929.  By  Heraus- 
gegeben  von  der  Siemens  &  Halske  A.-G. 
Und  der  Siemens-Schuckertwerke  A.-G. 
Berlin:  V.D.I.  Verlag  G.M.B.H. 

“Seven-Place  Natural  Trigonometneal 
Functions.”  By  Howard  Chapin  Ives, 
C.E.  New  York ;  John  Wiley  &  Sons, 
Inc.  222  pages.  Price,  $2.50. 
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News  of  the  Industry 


N.E.L.A.  Tells  of  Pay¬ 
ments  to  Professors 

Federal  Trade  Commission  Also  Hears 
from  the  Director  of  the  Smithsonian 
Institution  and  Again  from  A.  R. 
Graustein  of  International  Paper 

O  WITNESSES  were  called  when 
the  Federal  Trade  Commission  re¬ 
sumed  its  investigation  of  public  utility 
companies  on  Wednesday  of  this  week. 
Material  submitted  for  the  record  in¬ 
cluded  summaries  of  National  Electric 
Light  Association  expenses,  including 
payment  to  convention  speakers  and  pro¬ 
fessors.  To  a  list  of  23  of  the  latter 
approximately  $46,000  was  paid  from 
1921  to  1928  for  research  and  other 
work.  This  included  expenses  incurred 
in  attending  meetings. 

Dr.  C.  G.  Abbott,  director  of  the 
Smithsonian  Institution,  said  in  a  letter 
that  there  had  been  two  editions  of  10,- 
000  copies  each  of  the  pamphlet  written 
by  S.  S.  Wyer  which  was  published 
under  the  imprint  of  the  institution.  One 
edition  was  financed  by  the  Duquesne 
Light  Company  of  Pittsburgh  and  the 
other  by  the  National  Electric  Light 
Association.  Dr.  Abbott  asserted  that 
only  fifteen  of  the  1,147  publications  of 
the  Smithsonian  in  the  past  decade  had 
been  paid  for  by  “outside  parties.” 

Added  details  of  the  International 
Paper  Company’s  newspaper  transac¬ 
tions  w'ere  given  in  a  letter  from  A.  R. 
Graustein.  Mr.  Graustein  said  that  the 
investments  of  that  company  were  not 
revealed  to  any  utility  firm,  except  that 
F.  D.  Comerford,  in  charge  of  the  In¬ 
ternational’s  power  interests,  was  noti¬ 
fied.  Mr.  Graustein  reiterated  that  the 
International  Paper  &  Power  Company 
was  not  concerned  in  the  transactions  in 
any  way,  the  paper  company  and  its  as¬ 
sociates  being  wholly  responsible. 

On  Thursday  Colonel  Ire  C.  Copley, 
owner  of  newspapers  in  Illinois  and 
California:  J.  Sylvester  of  the  In¬ 

dustrial  Conservation  Board,  Chicago, 
and  Francis  W.  Collins  of  the  Richmond 
Development  Company,  New  York, 
were  scheduled  to  appear:  on  Friday 
T.  W.  Martin  and  Logan  Martin,  offi¬ 
cers  of  the  Alabama  Power  Company, 
and  Victor  H.  Hanson,  publisher  of 
the  Birmingham  Ahte.r.  J.  F.  McGowin. 
R.  B.  Chandler  and  E.  F.  Ladd  of 
Mobile  will  be  heard  about  June  19. 

Early  Hearings  Not  Likely  on 
Communications  Commission 

Hearings  before  the  interstate  com¬ 
merce  committee  of  the  .Senate  on  the 
bill  proposing  the  creation  of  a  Commu¬ 
nications  Commission,  which  also  is  to 
have  jurisdiction  over  the  interstate 
transmission  of  power  (Electrical 


World,  June  8,  page  1208),  have  been 
suspended  until  the  tariff  bill  shall  have 
been  reported  out  of  committee.  Indi¬ 
cations  are  that  no  further  hearings 
l)efore  the  interstate  commerce  com¬ 
mittee  will  be  held  until  September  or 
October. 

Pacific  Companies  Resist 
New  Investigation 

Great  Western  Pozver  Points  to  Su¬ 
preme  Court  Decision  and  Attacks 
Commission's  Valuation  Methods — • 
P.  G.  &  E.  Says  It  li'ill  Take  Time 
to  Load  New  Equipment 

WHEN  the  first  hearing  under  the 
recent  resolution  of  the  California 
Railroad  Commission  ordering  various 
utility  companies  in  that  state  to  show 
cause  why  the  commission  should  not 
investigate  their  rates  was  held  in  San 
Francisco  on  June  10,  the  Pacific  Gas 
&  Electric  Company  and  the  Great 
W’estern  Power  Company  of  California 
took  issue  with  the  commission’s  method 
of  arriving  at  the  present  rate  base,  fixed 
in  1923,  and  declared  that  this  is  a  par¬ 
ticularly  inopportune  time  for  any  in¬ 
vestigation  of  rates,  because  rate  reduc¬ 
tions  made  by  the  companies  in  the  past 
year  have  not  as  yet  been  fully  reflected. 

With  reference  to  appraisal  of  its 
properties  for  the  fixing  of  rate  of  re¬ 
turns.  the  Great  Western  Power  Com¬ 
pany  has  let  it  be  known  that  it  stands 
on  the  principles  laid  down  by  the 
United  States  Supreme  Court  in  the 
Indianapolis  Water  Company  and  other 
cases,  to  the  effect  that  due  consider¬ 
ation  must  be  given  to  present-day  re¬ 
production  costs.  The  company  holds 
that  the  commission  has  used  an  incor¬ 
rect  basis  for  figuring  land  values  in  the 
past  by  taking  an  estimated  cost  basis 
instead  of  considering  what  the  lands 
are  worth,  not  necessarily  for  their  pres¬ 
ent  use,  but  for  their  highest  valued  use. 
A  downward  revision  of  the  Great 
Western  Power’s  lighting  schedule  in 
1928  reduced  revenues  approximately 
$230,000  annually.  Rates  for  agricul¬ 
tural  power  and  for  street  and  highway 
lighting  also  were  reduced  recently,  in 
some  cases  as  much  as  10  per  cent. 

For  the  Pacific  Gas  &  Electric  Com¬ 
pany  it  was  argued  that  while  facilities 
of  the  company  are  now  loaded  to  ca¬ 
pacity,  this  will  not  always  be  the  case. 
The  company  will  bring  into  service 
early  in  1930  some  $30,000,000  worth  of 
new  facilities,  and  it  will  take  some  time 
to  load  them  up.  While  not  fearful  of 
a  deficit  in  1929.  the  situation  nc.xt  year 
might  he  very  different. 

Dion  R.  Holm,  counsel  for  the  city  of 
San  Francisco,  suggested  that  the  power 
companies  should  inform  the  commission 
as  to  what  they  consider  a  proper 
rate  base. 


Sale  of  Appliances  Legal 

Philadelphia  Judge  Refuses  to  Enjoin 
Utility  from  Merchandising  and  Says 
Right  to  Sell  Energy  Carries  with  It 
the  Right  in  Dispute 

Denial  of  the  injunction  asked  by 
the  Attorney  General  of  Pennsyl¬ 
vania  at  the  request  of  the  Merchants  & 
Evans  Company,  Philadelphia  distrib¬ 
utors  of  electric  refrigerators,  against 
the  Philadelphia  Electric  Company,  in 
order  to  prevent  the  latter  from  selling 
refrigerators  and  other  appliances,  was 
made  by  Judge  Finletter  in  the  Common 
Pleas  Court  of  the  city  named  on 
Thursday,  June  6.  The  action,  which 
had  attracted  much  notice  in  electrical 
circles,  was  based  on  the  contention  that 
the  electric  company’s  charter  restricted 
it  to  the  sales  of  light,  heat  and  power. 
The  judge  ruled  that  the  right  to  sell 
electric  appliances  was  a  necessary 
adjunct  of  the  right  to  sell  electrical 
energy.  He  said  in  part: 

The  problem  we  face  is  the  interpreta¬ 
tion  of  the  respondent’s  grant.  This  was 
that  it  be  incorporated  “for  the  purpose  of 
supplying  heat,  light  and  power  by  elec¬ 
tricity^  to  the  public.”  This  grant  was 
made  in  1902.  and  the  phrase  used  was  no 
doubt  intended  to  include  in  a  general  way 
all  of  the  conveniences  that  could  be  pro¬ 
duced  by  the  use  of  the  electric  current. 
The  relator’s  objections  do  not  raise  any 
question  arising  out  of  any  particular  use, 
but  they  dispute  the  right  of  the  respondent 
to  do  anything  more  than  supply  electric 
current,  and  particularly  they  dispute  its 
right  to  engage  in  merchandising  the  de¬ 
vices  needed  for  converting  electricity. 

This  interpretation,  however,  runs  coun¬ 
ter  to  the  express  language  of  the  grant, 
which  is  not  a  power  to  “supply  electricity,” 
but  certain  things  produced  by  electricity. 
Far  from  preventing  the  company  from 
dealing  in  the  converting  devices  needed, 
it  would  be  our  inclination  to  insist  that 
it  is  part  of  its  duty  to  furnish  them  to 
its  customers.  It  is  unimportant  whether 
the  converting  device  is  supplied  separately, 
by  means  of  a  sale  or  a  bailing  and  a 
charge  specially  made  for  it,  or  whether 
the  bill  rendered  the  customer  for  the 
service  includes  also  the  use  of  the  con¬ 
verting  device.  .  .  . 

It  is  not  wandering  too  far  afield  to  point 
out — and  it  appears  in  the  proofs — that  in 
1902  the  industry  in  which  the  respondent 
was  and  still  is  engaged  was  comparatively 
new.  The  public  had  not  been  educated 
with  regard  to  the  multitude  of  conveniences 
which  the  electric  current  will  supply.  To 
furnish  the  hou.sekeeper  with  the  electric 
current  alone  would  have  resulted  in  neither 
profit  to  the  company  nor  convenience  to 
the  customer.  What  the  latter  wanted, 
and  what  the  Legislature  intended  to  grant 
when  it  authorized  the  respondent  to  fur¬ 
nish  light,  heat  and  power  by  electricity, 
was  something  more  than  furnishing  the 
custorner  with  the  end  of  an  insulated  cop- 
j)er  wire  that  he  did  not  know  how  to  use 
or  had  qot  the  appliances  to  use.  It  was 
intended  that  he  should  have  and  the  com¬ 
pany  should  furnish  the  conveniences. 
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Lower  Basin  States  Still 
Fail  to  Agree 

Delegates  from  California,  Arizona  and 

Nevada  Thrash  Over  Their  Diffi¬ 
culties  Again  at  Washington — Los 

Angeles  and  Boulder  Dam 

EGOTIATIONS  toward  a  tri¬ 
state  pact  under  the  Colorado  River 
ag^reement  are  now  beings  carried  on  in 
Washinjjton  by  representatives  of  Cali¬ 
fornia,  Arizona  and  Nevada.  Delegates 
from  Colorado,  New  Mexico  and  Wy¬ 
oming  also  are  in  attendance,  altbougb 
not  directly  concerned  in  the  proceed¬ 
ings,  which  involve  the  division  of  the 
lower  basin  waters  as  allocated  in  the 
agreement.  Although  conditions  may 
change  before  the  conference  is  over, 
the  present  outlook  seems  to  he  that 
Arizona  will  seek  a  Supreme  Court 
decision  to  determine  her  rights.  Even 
so,  it  is  not  thought  that  .such  action 
would  delay  con.struction.  The  Boulder 
Canyon  act  does  not  become  effective 
until  the  twenty-first  of  this  month,  and 
about  a  year’s  time  probably  will  he 
taken  in  arranging  contracts  and  other 
details  preliminary  to  a  work  of  such 
magnitude.  By  this  time  the  Supreme 
Court  could  act  and  all  legal  difficulties 
presumably  could  he  settled. 

Present  discussion  hinges  about  the 
Gila  River,  which  Arizona  claims  is  not 
a  part  of  the  Colorado  River  system  for 
purposes  of  the  act  because  it  joins  the 
main  stream  close  to  the  Mexican  border 
below  all  contemplated  diversion.  Look¬ 
ing  ahead  fifty  or  a  hundred  years  when 
the  seven  states  are  using  their  quota 
of  allocated  waters,  if  there  is  no  surplus 
left  for  Mexico,  some  of  the  Mexican 
demand  will  have  to  be  taken  from  the 
state  apportionments.  .Arizona’s  con¬ 
tention  is  that  to  include  the  Gila  in 
the  system  would  deprive  her  of  rights 
on  the  main  stream  if  and  when  this 
shortage  begins  to  be  felt.  In  other 
words,  Arizona  claims  exclusive  right  to 
the  Gila  and  holds  that  such  right  shall 
not  limit  the  share  of  water  to  be  re¬ 
ceived  from  the  Colorado  River  as 
divided  in  the  agreement.  No  decision 
had  been  reached  at  the  time  of  writing. 
It  was  suggested  by  Erancis  W  ilson  of 
New  Mexico,  acting  as  chairman,  that 
such  problems  might  well  be  deferred 
until  they  materialized,  which  might 
be  never. 

A  proposed  compromise  was  sub¬ 
mitted  (luite  early  in  the  sessions,  but 
the  Arizona  delegates  apparently  are 
maintaining  their  original  stand.  The 
proposal  divides  the  waters  allocated 
under  the  agreement,  giving  Nevada 
,300,000  acre-feet,  California  4,600.000 
and  Arizona  3,600,000,  a  total  of  8,500,- 
(K)0  acre-feet.  This  includes  all  present 
consumptive  rights.  The  Gila  problem 
is  taken  care  of  by  providing  that  1,700,- 
000  acre-feet  of  Arizona’s  allotment 
shall  be  exempt  from  any  future  Mex¬ 
ican  demand.  All  water  remaining  in 
the  lower  basin  after  satisfaction  of  the 
apportionments  would  be  divided  equally 
l)etween  California  and  Arizona.  Mach¬ 
inery  is  set  up  for  a  further  agreement 
after  fifty  years  have  elapsed. 


A  later  proposal  gives  Arizona  and 
California  each  6,250,000  acre-feet  and 
Nevada  300,000,  the  Gila  and  other 
Arizona  tributaries  to  l)e  included  in 
these  figures.  Any  additional  Mexican 
burden  vvould  be  shared  jointly  by 
Arizona  and  California.  Involved  in 
this  apparently  simple  propo.sal  is  a 
great  complexity  of  data.  The  proposed 
formula  starts  by  deducting  river  losses, 
the  Mexican  burden  and  Nevada’s 
300,000  acre-feet  to  give  the  total 
quantity  available  for  use.  California 
gets  half  of  this.  Deducting  the  half 
from  the  8,500,0(X)  acre-feet  apportioned 
to  the  lower  basin  by  the  act  gives  Ari¬ 
zona’s  share.  Arizona  al.so  receives  ex¬ 
clusive  right  to  beneficial  consumption 
on  the  Gila  and  other  Arizona  tribu¬ 
taries.  The  two  states  share  and  share 
alike  any  remaining  surplus. 

Colonel  \V.  J.  Donovan,  chairman  of 
the  conference,  has  been  striving  to 
bring  about  a  compromise  through 
executive  sessions  attended  by  a  limited 
number  of  delegates.  One  plan  which 
was  submitted  made  for  the  division  by 
means  of  a  formula  which  would  vary 
from  year  to  year  according  to  the  river 
flew.  .After  extended  discussion  behind 
closed  doors  this  was  tabled. 

At  the  close  of  Wednesday’s  session 
this  week  Colonel  Donovan  announced 
that  he  would  draft  a  plan  embodying 
the  terms  under  discussion  in  their  sim¬ 
plest  possible  form.  This  was  to  have 


PROGRESS  toward  the  long-rumored 
coming  merger  of  large  New  York 
State  utility  properties  is  probably  in¬ 
dicated  by  an  apparently  informedtstory 
printed  in  the  New  York  Times  of 
Thursday,  June  13.  According  to  this 
account,  negotiations  for  the  consolida¬ 
tion  of  upstate  groups  with  total  assets 
of  about  $500,000,000  were  virtually 
completed  at  the  offices  of  J.  P.  Morgan 
&  Company  on  Wednesday.  Among  the 
participants  in  the  negotiations  were 
said  to  be  representatives  of  the  United 
Corporation,  the  Schoellkopf  interests 
and  the  Carlisle  group. 

According  to  the  Times'  information, 
the  new  consolidated  system  is  to  in¬ 
clude  the  Buffalo,  Niagara  &  Eastern 
Power  Corporation,  operating  at  Ni¬ 
agara  Falls  and  in  western  New  York 
generally,  with  assets  of  more  than 
$221.0(X),000 ;  the  Northeastern  Power 
Corporation,  operating  in  northern  New 
York  State  l)etween  the  St.  Lawrence 
and  the  Mohawk  Valley,  with  assets  ex¬ 
ceeding  $131,000,000;  the  Mohawk- 
Hudson  Power  Corporation,  operating 
in  the  Mohawk  and  Hudson  Valleys, 
serving  the  important  industrial  area 
around  Schenectady,  with  assets  of  more 
than  $97,000,000 ;  the  Rockland  Light  & 
Power  Company,  operating  in  Rockland 
County  and  neighboring  territory,  with 
capital  of  more  than  $16,500,000;  the 
Central  Hudson  Gas  &  Electric  Corpo- 


been  presented  at  the  next  meeting. 
Friday  afternoon.  Such  an  outline,  it  is 
pointed  out,  will  give  the  delegates 
something  tangible  to  consider  during 
adjournment,  which  is  expected  by  the 
end  of  the  week. 

Los  Angeles  and  the  Dam 
The  statement  that  the  construction 
of  Boulder  Dam  is  assured  because  of 
the  e.xpressed  readiness  of  the  Los 
Angeles  Bureau  of  Power  and  Light  to 
purchase  all  the  incidental  power  that 
may  be  generated  is  characterized  as 
propaganda  by  meml)ers  of  Congress 
who  opposed  the  passage  of  the  act. 
They  assert  that  the  municipality  will  be 
obliged  to  spend  $6(),()0(),()0()  for  the 
construction  of  transmission  lines.  This, 
they  hold,  it  cannot  do  before  it  has  put 
the  matter  up  to  the  voters.  They  hold 
also  that  the  bureau  must  obtain  per¬ 
mission  from  the  Calfiornia  Legislature 
before  it  can  increase  its  bonded  debt 
by  the  amount  necessary  to  purchase 
the  power.  Because  of  these  conditions 
it  is  not  l)elieved  that  the  Los  Angeles 
bureau  will  be  in  a  position  to  contract 
for  the  power  by  June  21.  In  this  situa¬ 
tion  the  government’s  legal  advisers  in 
all  probability  will  refuse  to  let  the  con¬ 
tracts  go  through.  Should  an  attempt 
be  ma(le  to  exert  undue  pressure  on  the 
governmental  agencies  involved,  injunc¬ 
tive  proceedings  might  be  started  in  the 
federal  courts. 


ration,  serving  the  Hudson  River  ter¬ 
ritory  between  New  York  City  and  Al¬ 
bany,  with  assets  in  e.xcess  of  $29,000,- 
000,  and  the  Eastern  States  Power  Cor¬ 
poration,  a  twelve-million-dollar  holding 
company  owning  securities  in  several  of 
the  above  companies. 

Eventual  linkage  with  the  New  York 
City  electric  utilities  is  put  forward  as 
one  objective  of  the  plan.  The  As.so- 
ciated  Gas  &  Electric  system,  which 
recently  took  in  the  General  Gas  & 
Electric  and  the  Rochester  Central 
Power  Corporation,  is,  the  account  says, 
not  involved. 

Far-Flung  Utility  Merger 
Forecast  in  Bay  State 

Early  acquisition  of  the  grouped  elec¬ 
tric  lighting,  power  and  gas  properties 
of  the  Massachusetts  Utilities  Associ¬ 
ates  is  anticipated  in  connection  with 
the  expansion  of  the  New  England 
Power  Association  system.  The  above 
group  was  brought  together  about  two 
years  ago  in  a  voting  trust  set-up  under 
the  management  of  C.  D.  Parker  & 
Company,  Boston,  and  includes  about  45 
utilities  scattered  throughout  the  Bay 
State  from  the  Cape  Cod  Canal  to 
northwestern  Berkshire  County.  .Among 
the  principal  properties  are  those 
serving  Franklin,  U.xbridge,  Clinton, 
Palmer,  Amesbury,  Weymouth,  North 


Upstate  New  York  Companies  to  Unite? 

Buffalo,  Niagara  &  Eastern,  Northeastern  Power,  Mohawk-Hudson 
Power,  Rockland  and  Central  Hudson  Asserted  Ready 
to  Merge  Under  Morgan  Lead 
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Adams,  Great  Barrington  and  other 
points.  It  is  understood  that  a  large 
majority  of  the  common-stock  holders 
have  signified  their  willingness  to  ac¬ 
cept  an  offer  of  between  $20  and  $30 
|)er  share  for  their  holdings  and  that  the 
New  Kngland  Power  Association  is  in 
a  most  promising  position  as  a  bidder. 
On  this  basis  the  vjjlue  of  the  outstand¬ 
ing  common  stock  would  be  at  least 
$46,(KK),0(X).  A  map  of  these  properties 
was  published  in  the  Ki.ectricai.  World 
for  September  24,  1927  (page  640). 


Charge  Los  Angeles  Utilities 
with  Political  Activity 

Acting  upon  its  own  motion,  the  Rail¬ 
road  Commission  of  California  has  in¬ 
stituted  an  investigation  into  the  alleged 
political  activities  of  the  Los  Angeles 
Gas  &  Electric  Corporation,  the  South¬ 
ern  California  Edison  Company,  the 
.Southern  California  Gas  Company  and 
the  Southern  Counties  Gas  Company, 
especially  as  these  are  rumored  to  con¬ 
cern  the  expenditure  of  corporation 
funds  or  the  use  of  employees  in  con¬ 
nection  with  the  municipal  election  in 
Los  Angeles  on  June  4,  when  proposals 
to  issue  $17,500,000  in  power  bonds  and 
$22,5(K),000  in  water  bonds  were  de¬ 
feated  (Electrical  Wori.d,  June  8, 
j)age  1207). 

The  companies  have  been  ordered  to 
appear  on  June  19.  with  their  books  and 
other  records,  to  give  an  accounting 
of  all  political  expenditures  made  cither 
for  or  against  any  measure  or  candidate 
voted  upon  at  the  election,  ‘‘Memliers 
of  the  commission’s  engineering  staff.” 
the  commission  explains,  ‘‘were  assigned 
to  make  an  investigation  as  to  the  al¬ 
leged  activities  of  the  utility  companies 
in  the  election,  with  the  result  that  in¬ 
formation  was  obtained  of  such  a  nature 
that  the  commission  considered  it  neces¬ 
sary  to  cite  the  companies  to  appear  and 
to  bring  their  books  and  records  so 
that  all  expenditures  of  a  political  nature 
might  be  eliminated  from  their  operat¬ 
ing  accounts  as  a  matter  of  protection 
to  the  ratepayers  ” 


In  the  L^egislative  Mills 

ELORID.-K. —  I'he  proposed  act  to 
set  up  a  state  utilities  commission  failed 
in  the  Legislature,  which  has  adjourned. 

TEXA.S. — Governor  Dan  Moody  is 
making  another  effort  to  secure  the 
enactment  by  the  Legislature  of  a  law 
creating  a  state  public  utilities  commis¬ 
sion.  The  bill  which  failed  to  pass  at 
the  recent  special  session  has  been  in¬ 
troduced  again  at  a  second  special  ses¬ 
sion.  Governor  .Moody  declares  that  “it 
is  lieyond  possibility  that  the  smaller 
towns  of  the  state  can  finance  lawsuits 
to  secure  just  rates,  their  only  recourse 
at  this  time,  and  1  am  in  favor  of  regu¬ 
lation  by  the  state.  I  do  not  say  the 
utility  companies  are  acting  corruptly,” 
he  observed,  “but  1  do  say  that  men 
like  to  make  money,  and  I  want  the 
Legislature  to  give  the  people  a  com¬ 
petent  body  to  stand  between  the  men 
operating  utilities  and  the  people.” 


Du  Four-Norinder  Oscillograph 


Utilities  Aid  in  Study  of 
Lightning  Phenomena 

.\V7t'  Jersey  Public  Service,  American 
Gas  &  Electric  and  Northern  Illinois 
Company,  as  ll’ell  as  Aluminum  of 
America,  Will  Help  IVestinghouse 

WORKING  with  four  operating 
companies  on  220-kv.,  154-kv,  and 
132-kv.  transmission  lines,  the  Westing- 
house  Electric  &  Manufacturing  Com¬ 
pany  will  in  1929  gather  accurate  data 
on  lightning  behavior.  It  will  use  for 
this  purpose  five  combination  Du  Four- 
Norinder  cathode-ray  oscillographs 
scattered  over  territory  where  lightning 
prevails. 

The  unenergized  220-kv,  line  of  the 
Public  Service  Electric  &  Gas  Com- 
[)any  of  New  Jersey  affords  a  unique 
opportunity  to  study  artificial  surges 
between  occurrences  of  natural  light¬ 
ning  storms.  A  portable  million-volt 
surge  generator  and  a  mobile  Du  Four- 
Norinder  cathode-ray  oscillograph  pro¬ 
vide  flexible  means  of  studying  tran¬ 
sients  on  the  transmission  system,  which 
is  insulated  with  strings  of  eighteen 
insulators  each.  The  station  at  Still¬ 
water,  N.  J..  will  be  the  one  used  for 
study  on  this  line.  Other  stations 
equipped  with  the  oscillographs  are 
those  of  the  Aluminum  Company  of 
America  at  Chilhowee  and  Chota, 
Tenn.,  where  there  is  a  154-kv.  line; 
the  American  Gas  &  Electric  Company 
at  Charleston,  West  Va.,  feeding  a 
l.I2-kv.  line,  and  the  Public  Service 
("ompany  of  Northern  Illinois  at  Frank¬ 
fort.  Ill.,  also  supplying  a  transmission 
line  at  132-kv.  Klydonographs  for  reg¬ 
istering  voltage  impact  between  the 
elaborate  cathode-ray  stations,  osisos 
for  getting  the  position  of  the  lightning 
stroke  and  fish-eye  cameras  for  photo¬ 
graphing  the  entire  sky  when  light¬ 
ning  flashes  are  among  the  auxiliary 
apparatus. 


Recommendations  in  Aid 
of  Inductive  Co-ordination 

Joint  N.E.L.A.  and  Western  Union 
Telegraph  Committee  Reports  on 
Physical  Relations  Between  Electrical 
Supply  and  Communication  Systems 

Drawn  up  last  November,  the  re¬ 
port  of  the  joint  general  committee 
of  the  National  Electric  Light  Associa¬ 
tion  and  the  Western  Union  Telegraph 
Company  on  the  physical  relations  be¬ 
tween  electrical  supply  and  communica¬ 
tion  systems  is  now  available  in  printed 
form  from  either  of  the  two  bodies 
named.  The  committee,  of  which  O,  D. 
Young  is  chairman,  after  dealing  with 
crossings  and  jointly  occupied  poles, 
takes  up,  through  its  engineering  sub¬ 
committee,  the  question  of  parallel  con¬ 
struction  generally,  whether  on  separate- 
pole  or  joint-pole  lines.  Recognizing 
the  paramountcy  of  the  public  interest 
in  this  matter,  the  subcommittee  recom¬ 
mends  six  general  principles  for  the 
solution  of  specific  problems  in  inductive 
co-ordination  which  may  arise  from 
proximity.  These  principles  are : 

A.  Co-operative  planning  should  be  under¬ 
taken  for  all  new  construction  and  major 
changes  in  operating  practices.  This  does 
not  include  routine  maintenance  or  routine 
additions  to  either  system. 

B.  Mechanical  construction  and  design 
of  communication  and  supply  systems  should 
conform  to  good  modern  practice.  At 
crossings,  at  “conflicts”  and  in  joint  use 
the  minimum  safety  requirements  of  the 
National  Electrical  Safety  Code  should  be 
observed. 

C.  Location,  construction  and  operation 
of  all  supply  and  communication  circuits 
should  he  in  conformity  wdth  mutually 
accepted  methods  of  general  co-ordination. 
Such  additional  precautionary  measures 
should  be  taken  as  can  reasonably  be  ap¬ 
plied  under  generally  prevailing  conditions. 

D.  Where  the  methods  of  general  co¬ 
ordination  may  be  insufficient,  the  utilities 
should  co-operate  in  determining  and 
carrying  out  those  specific  methods  of 
co-ordination,  if  any,  which  will  provide 
the  best  engineering  solution.  This  in¬ 
volves  the  selection  of  co-ordinative  meas¬ 
ures  (1)  with  due  regard  to  the  service 
requirements  of  either  or  both  systems ; 
(2)  without  regard  to  whether  they  apply 
to  one  system  or  the  other  system  or  to 
both  systems. 

E.  Each  party  should  be  the  judge  of 
the  quality  and  requirements  of  its  own 
service,  including  the  character  and  design 
of  its  own  facilities. 

F.  As  far  as  practicable  existing  cases 
should  be  cleared  up  in  a  systematic  man¬ 
ner  in  accordance  with  the  above  principles. 

Two  recommendations  with  respect  to 
future  procedure  for  the  joint  general 
committee  are  made  with  a  view'  to  con¬ 
tinuing  and  supplementing  its  w'ork. 
These  are  ( 1 )  the  formation  of  a  com¬ 
mittee  on  principles  and  practices  to 
prepare  a  detailed  .set  of  them  for  imme¬ 
diate  use  and  to  make  such  later  modi¬ 
fications  and  additions  as  may  be  justi¬ 
fied  by  future  development  in  the  art. 
and  (2)  the  formation  of  a  committee 
of  development  and  research  for  a  co¬ 
operative  study  of  the  art  of  inductive 
co;ordination  in  order  to  determine  what 
practical  measures  may  be  developed  and 
adopted  to  lessen  the  contributing  char- 
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acteristics  of  both  systems  and  provide 
more  effective  means  of  co-ordinating 
these  systems. 

Agricultural  Engineers  Will 
Discuss  Electric  Service 

Meeting  at  Dallas,  Tex.,  on  June 
24-27,  the  American  Society  of  Agri¬ 
cultural  Engineers  will  again  devote 
part  of  its  time,  to  the  question  of 
power  on  the  farm  and  rural  electric 
service.  On  the  afternoon  of  June  26 
Arthur  Huntington,  public  relations 
engineer  with  the  Iowa  Railway  & 
Light  Corporation,  will  answer  the 
query  “Where  Are  We  Today  in  Agri¬ 
cultural  Engineering?”  R.  W.  Trul- 
linger  of  the  United  States  Department 
of  Agriculture  will  on  the  following 
morning  discuss  “Research  in  Power 
and  Machinery,  1928,”  and  in  the  after¬ 
noon  “Re.search  in  Rural  Electrification, 
1928.” 

The  last-mentioned  paper  will  be 
given  as  an  item  in  the  program  of  the 
rural  electric  division,  over  which  E.  A. 
Stewart  will  preside.  Other  papers 
at  this  session  are  to  be : 

“Model  Farms  as  Operated  by  Utility 
Companies,”  Richard  Boonstra,  Public 
Service  Corporation  of  Northern  Illinois. 

“The  National  Project  on  Rural  Elec¬ 
trification,”  George  W.  Kable,  director. 

“Building  a  Rural  Load  in  the  South,” 
C.  T.  Gilliam,  Central  Power  &  Light 
Company. 

“Rural  Line  Construction  in  Texas,” 
J.  B.  Thomas,  Texas  Power  &  Light 
Company. 

"The  Portable  Motor  and  Its  Use,” 
W.  D.  Hemker,  Wisconsin  Power  &  Light 
Company. 

“Latest  Recommendations  on  Farm  Wir¬ 
ing,”  H.  S.  Hinrichs,  Kansas  Power 
Light  Company. 

“The  Field  for  the  Individual  Electric 
Light  Plant,”  J.  R.  Golden,  Matthews  En¬ 
gineering  Company. 

“Development  and  Use  of  the  Wind  Elec¬ 
tric  Plant,”  George  Manikowski,  Wind 
Electric  Company. 

“Future  Program  of  Activities  of  the 
Division,”  E.  E.  Brackett,  vice-chairman. 


Exportations  of  Energy  from 
Canada  to  United  States 

Information  available  in  connection 
with  a  bill  recently  before  the  Cana¬ 
dian  Parliament  to  take  away  from  the 
Governor-in-Council  authority  to  grant 
export  licenses  shows  that  the  principal 
exporters  at  present  are  the  Ontario 
Hydro-Electric  Commission,  the  Cana¬ 
dian  Niagara  Power  Company  and  the 
Cedars  Rapids  Manufacturing  &  Power 
Company  of  Montreal.  The  latter  com¬ 
pany’s  contract  has  68  years  still  to  go. 
'I'he  amount  of  power  exported  by  the 
Canadian  Niagara  Power  Company  is 
50,302  hp.  and  the  price  charged  is 
$26.80  per  kilowatt  per  year.  The 
Cedars  Rapids  Company  is  exporting 
67,881  hp.  at  $15  per  horsepower. 
Small  blocks  are  being  exported  from 
the  Maritime  Provinces  and  British 
Columbia. 

During  the  discussion  of  power  mat¬ 
ters  in  the  House  of  Commons  recently 
certain  members  expressed  the  opinion 


that  contracts  once  made  for  the  export 
of  hydro-electric  power  to  the  United 
States  never  can  be  canceled,  owing  to 
the  vested  interests  created.  Communi¬ 
ties  large  and  small  and  industries 
which  depend  upon  the  power  would 
be  disorganized  were  the  supply  sud¬ 
denly  cut  off.  For  that  reason,  the 
members  held,  Quebec  and  Ontario  are 
opposed  to  the  making  of  further  con¬ 
tracts  for  the  exportation  of  power 
from  those  provinces  to  the  United 
States. 


Purchases  and  Mergers 

Connecticut  Electric  Seri’ice  Company 

Acquires  Northern  Connecticut  Power 

— Eight  Small  Plants  Go  to  Alabama 

Power  Company 

is  made  by 
President  Walter  P.  Schwabe  of  the 
Northern  Connecticut  Power  Company, 
Thompsonville,  of  the  acquisition  of  all 
the  common  stock  of  the  company  by  the 
Connecticut  Electric  Service  Company 
of  Hartford.  The  purchase  will  be  con¬ 
summated  about  July  1.  The  Northern 
Connecticut  Power  Company,  which 
plans  a  50,00()-hp.  hydro-electric  devel¬ 
opment  in  the  Connecticut  River  at  En¬ 
field  Falls,  now  supplies  electric  service 
to  40,000  people  in  South  Windsor, 
Enfield,  East  Windsor,  Windsor  Locks, 
Somers  and  Suffield.  The  Connecticut 
Electric  Service  Company  supplies  serv¬ 
ice  to  a  population  of  650,000  in  about 
85  cities  and  towns. 

The  Alabama  Power  Company  will  ac¬ 
quire  all  electric  properties  of  the  .Alabama 
Water  Service  Company  if  petitions  for 
the  transfers  submitted  to  the  Alabama 
Public  Service  Commission  are  approved. 
Under  the  proposed  transfers  the  Alabama 
Power  Company  will  acquire  the  electric 
plants  now  serving  Fort  Payne,  Valley 
Head,  Crossville,  Porterville,  Center,  Rees- 
burg,  Lebanon  and  Dawson. 

The  municipal  electric  and  water  plant 
belonging  to  the  city  of  Winter  Garden, 
Fla.,  was  purchased  by  the  Florida  Public 
Service  Company  for  $300,000  on  June  1. 
This  sale  was  ratified  by  a  two-to-one  vote 
at  an  election  held  on  May  28. 

The  City  Council  of  Shelbyville,  Ill.,  on 
June  24  will  receive  bids  from  prospective 
purchasers  of  the  city’s  municipal  light 
and  power  plant  and  waterworks  and  dis¬ 
tribution  system.  The  estimated  value  of 
the  plants  is  $400,000. 

A  deal  is  under  consideration  for  the 
sale  of  the  Holt  (Mo.)  Electric  Light 
Company  to  the  Missouri  Power  &  Light 
Company  of  Kansas  City. 

Recent  acquisitions  of  the  Oklahoma 
Gas  &  Electric  Company,  in  addition  to 
those  mentioned  last  week,  include  the 
towns  of  Charleston,  Branch  and  Ratcliff, 
.\rk.,  formerly  served  by  the  Franklin  Util¬ 
ities  Company  of  Charleston,  and  Achille, 
Okla. 

Tolna,  N.  D.,  by  a  vote  of  63  to  2  re¬ 
jected  an  offer  of  the  Otter  Tail  Power 
Company  to  purchase  the  municipal  plant. 

Glenrock  (Wyo.)  voters  have  carried 
the  proposal  to  sell  their  electric  light  plant 
to  the  Mountain  States  Power  Company 
for  $40,000. 

Permission  has  been  granted  by  the  Cali¬ 
fornia  Railroad  Commission  to  J.  M. 
Hotchkiss  and  Hobbs.  Wall  &  Company  to 
transfer  the  so-called  J.  M.  Hotchkiss 
Electric  Company  properties  in  Crescent 


City  and  vicinity,  Del  Norte  County,  to 
the  Public  Utilities  California  Corporation, 
and  the  purcha.ser  has  been  authorized  to 
issue  $80,000  of  its  capital  stock  in  pay¬ 
ment  therefor. 

The  City  Council  of  Cumberland,  British 
Columbia,  will  soon  submit  to  the  rate¬ 
payers  a  bylaw  providing  for  the  purchase 
of  the  plant  and  distribution  system  of  the 
Cumberland  Electric  Lighting  Company  for 
$40,000. 

Purchase  of  the  electric  light  and  power 
plants  at  Torreon,  Lerdo  and  Gomez  Pala- 
cio  by  interests  associated  with  the  Electric 
Bond  &  Share  Company  of  New  York  City 
and  negotiations  by  those  interests  for 
acquisition  of  similar  plants  at  San  Pedro 
and  other  towns  in  the  States  of  Coahuila, 
Durango  and  Chihuahua  are  the  latest  re¬ 
ported  developments  of  electric  power 
expansion  in  Alexico.  A  large  power  plant 
is  to  be  built  at  Torreon,  according  to 
report,  and  pow’er  transmission  lines  will 
be  erected  as  rapidly  as  possible.  Possible 
sale  of  the  Mexico  Northern  Power  Com¬ 
pany  at  Boquillas,  Chihuahua,  now  con¬ 
trolled  by  Canadian  interests,  is  another 
current  report. 


President  Appoints  Official 
Delegates  to  Tokyo 

A  delegation  of  seventeen  was  ap¬ 
pointed  this  w’eek  by  President  Hoover 
to  represent  the  United  States  officially 
at  the  World  Engineering  Congress 
which  will  meet  at  Tokyo  on  October 
2A.  Meml)ers  of  the  delegation  from 
Washington  are  Commissioner  Elwootl 
Mead,  George  Otis  Smith,  George  K. 
Burgess,  O.  C.  Merrill,  Major-General 
Edgar  Jadwin,  Scott  Turner  and  John 
Hays  Hammond.  From  New  York 
Elmer  A.  Sperry,  Frank  B.  Jewett, 
John  W.  Lieb,  Maurice  Holland,  Daniel 
L.  Turner,  Byron  Eldred,  J.  V.  W. 
Reynders  and  .Mark  Requa  have  been 
appointed.  John  R.  Freeman  of  Provi¬ 
dence  and  Dugald  C.  Jackson  of  Bos¬ 
ton  make  up  the  list. 


A.L.E.A.  Meeting  Elects  a 
New  Managing  Director 

The  most  important  event  at  the  mid¬ 
summer  meeting  of  the  Artistic  Lighting 
Eejuipment  As.sociation,  held  at  Atlantic 
City,  June  5  to  8,  was  the  choice  of  a 
managing  director  to  succeed  Granville 
P.  Rogers,  who  has  resigned  to  accept 
another  appointment.  Charles  L.  Ben¬ 
jamin  of  (Chicago  was  chosen  for  this 
position  and  will  soon  assume  office. 

Other  interesting  features  were  an 
address  by  J.  Noble  Braden  of  the 
American  Arbitration  Association,  who 
pointed  out  the  value  of  inserting  arbi¬ 
tration  clauses  on  all  business  contracts 
for  the  sale  or  purchase  of  material,  and 
a  speech  by  Mr.  BostcKk  of  Bostock, 
Rhoades  &  Company,  New  York,  on  the 
future  of  the  art  moderne  in  lighting 
fixture  designing.  Mr.  Bostock  sug¬ 
gested  that  lighting  equipment  of  the 
future  will  lean  toward  the  architectural 
style  of  design. 

Meetings  of  special  groups  of  manu¬ 
facturers  within  the  A.L.E.A.  were  held 
during  the  week  at  which  questions  and 
problems  confronting  the  members  of 
these  groups  were  discussed. 
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Central  Power  &  Light  Grows  Steadily 

New  Units,  1  ransmission  Lines  and  Substations  Are  Constantly 
Being  Built  in  Southern  Texas — Combating  Salt 
Deposits  on  Insulators 


COMPLETION  of  one  hydro-elec¬ 
tric  i)lant  of  the  series  that  the 
Central  Power  &  Light  Company  of 
San  Antonio,  Tex.,  will  build  on  the 
Devil’s  River  and  approaching  comple¬ 
tion  of  another  were  noted  in  the  Elec¬ 
trical  World  for  April  20  (page  801  ). 
President  E.  B.  Neiswanger  of  this 
company  says  that  it  contemplates  im¬ 
provements  and  extensions  to  its  prop¬ 
erties  in  south  Texas  in  1929  which 
will  cost  a  sum  in  excess  of  $6,000,000. 
Installation  of  a  6,750-kw.  turho-gen- 
erator  has  been  completed  at  Victoria. 
A  new  substation  is  i)eing  completed  at 
Harwood  and  another  will  be  built  at 
Schulenburg.  Right-of-way  purchases 
are  virtually  complete  for  a  transmis¬ 
sion  line  which  tb.e  company  is  going 
to  build  between  El  Campo  and  Blessing, 
I'ex.,  and  which  will  result  in  improved 
service  to  Bay  City,  Matagorda,  Mark¬ 
ham,  Blessing,  El  Maton  and  Palacios. 
'I'he  line  will  be  for  66,000  volts  and  of 
H-frame  construction.  It  will  put  the 
six  cities  first  named  on  the  company’s 
main  transmission  systems,  in  addition 
to  the  line  that  now  serves  them.  A  line 
is  now  being  built  between  El  Campo 
and  Eagle  Lake  which  will  afford  still 
another  .source  of  power  for  Bay  City 
and  adjacent  communities. 

d'he  company  will  also  begin  construc¬ 
tion  soon  on  an  electric  transmission  line 
between  Sinton  and  Robstown,  Tex., 
places  about  15  miles  apart  to  the  west 
of  Corpus  Christi  Bay,  as  a  means  of 
eliminating  service  interruptions  which 
have  occurred  in  the  dry  months  as  the 
result  of  .salt  blown  in  from  the  bay  and 
deposited  on  the  insulators.  The  new 
line  will  be  of  two-pole,  H-frame  con¬ 
struction  and  will  run  parallel  to  the 
old  single-pole  line.  The  line  is  to  be 
equipped  with  specially  designed  fog- 
type  suspended  insulators  and  will  be 
so  constructed  as  to  allow  greater  in¬ 
sulation,  should  it  become  necessary. 
The  present  line,  which  runs  along  the 
upper  end  of  Corpus  Christi  Bay,  where 
the  water  is  shallow,  will  remain  stand¬ 
ing,  but  will  be  operated  at  lower  volt¬ 


age.  It  will  handle  increases  in  load  at 
Odem  and  also  take  care  of  future 
rural  development  between  Sinton  and 
Robstown. 

In  its  so-called  San  Antonio  district 
the  company  has  under  construction  its 
section  of  a  transmi.ssion  line  which  it 
is  building  jointly  with  the  West  Texas 
Utilities  Company  and  which  will  make 
the  first  connection  between  Fredericks¬ 
burg  and  Macon.  This  line  is  approxi¬ 
mately  40  miles  in  length.  In  the  Rio 
Grande  Valley  the  company  is  installing 
a  11,250-kw.  turbo-generator  in  its  La 
Palma  generating  station  at  San  Benito. 
This  gives  a  total  rating  of  about  26,500 
kw.  to  this  station.  Construction  will 
be  started  immediately  on  a  transmission 
line  from  San  Benito  to  Weslaco,  which 
will  eventually  be  extended  as  far  as 
Mission. 

The  Central  Power  &  Light  Company 
will  construct  a  third  power  plant  on 
Devil’s  River,  at  a  cost  of  approxi¬ 
mately  $1,500,000,  according  to  President 
Neiswanger.  The  site  is  about  three 
miles  from  the  confluence  of  Devil’s 
River  with  the  Rio  Grande,  and  the 
plant  will  have  a  capacity  of  20,000 
hp.  A  system  of  power  transmission 
lines  will  be  constructed  to  towns  and 
industries  within  a  radius  of  150  miles. 

Besides  the  major  improvements  to  be 
made  in  1929,  many  smaller  ones  are 
constantly  being  planned  and  put  into 
effect  in  all  of  the  157  communities 
which  the  Central  Power  &  Light  Com¬ 
pany  serves. 

New  Gatineau  River  Storage 
Dam  Near  Completion 

The  Gatineau  Power  Company,  which 
is  controlled  by  the  Canadian  Hydro- 
Electric  Corporation,  a  subsidiary  of 
the  International  Paper  &  Power  Com¬ 
pany,  reports  that  its  new  storage  dam 
on  the  upper  Gatineau  River  is  nearing 
completion.  'I'lie  reservoir  above  the 
dam  already  holds  3,000,000,090  cu.ft. 
of  water  and  storage  of  the  remainder 
will  be  commenced  about  September  30 


when  construction  on  other  cut-off  dams 
is  completed. 

The  new  dam — storing  the  waters  of 
Lake  Cabonga — and  the  present  Mercier 
storage  dam  will  form  reservoirs  rank¬ 
ing  with  the  large  water-storage  sys¬ 
tems  of  the  world.  The  aggregate 
capacity  of  the  two  reservoirs  will  be 
145.0(K),000,000  cu.ft.  With  a  capacity 
of  45,000,000,000  cu.ft.  and  draining  a 
territory  of  1,150  square  miles,  the 
Cabonga  reservoir  will  materially  assist 
the  Mercier  reservoir  in  regulating  the 
flow  of  the  Gatineau  River,  on  which 
the  Gatineau  Power  Company  has  three 
hydro-electric  plants  of  a  combined  de¬ 
signed  capacity  of  562,000  hp.,  436,000 
hp.  of  which  power  is  installed  and  in 
operation.  In  the  first  four  months  of 
this  year  the  company  generated  643,- 
664,000  kw.-hr.,  89  per  cent  greater 
than  the  corresponding  output  in  1928. 

Rate  Reductions  and  Rebates 
by  Ontario  Hydro 

d'wo  hundred  and  forty-three  munici¬ 
palities  in  Ontario  will  receive  reduc¬ 
tions  in  the  rates  on  service  from  the 
Hydro-Electric  Power  Commission, 
that  body  announces.  Forty- five  mu¬ 
nicipalities  are  to  receive  rebates,  leav¬ 
ing  only  30  municipalities  where  no  re¬ 
ductions  could  be  recommended  by  the 
commission.  The  rebates  have  been 
authorized  in  the  case  of  municipalities 
where  accumulated  surpluses  have 
reached  comparatively  large  amounts 
and  where,  in  the  commission’s  opinion, 
it  is  not  advisable  at  the  present  time 
to  reduce  the  lighting  rates.  Rebates 
based  on  from  10  per  cent  to  25  per  cent 
of  1928  revenues,  amounting  to  from 
one  to  four  months’  customers’  bills, 
will  go  to  all  consumers. 

District  systems  profiting  in  varying 
degree  by  the  decision  of  the  commis¬ 
sion  are  Niagara,  Georgian  Bay,  cen¬ 
tral  Ontario.  Thunder  Bay,  .St.  Law¬ 
rence,  Rideau  and  Ottawa.  Among  the 
larger  cities  and  towns  to  receive  re¬ 
ductions  and  rebates  are  Chatham,  Galt, 
Guelph,  London.  Niagara  Falls,  Kings¬ 
ton,  Peterborough,  St.  Thomas,  Sarnia, 
.Stratford.  Welland.  Windsor.  Wood- 
stock.  Barrie,  Brockville,  Collingwood, 
Dundas,  Ford  City,  Lindsay.  Mimico, 
Sandwich,  .Smith’s  Falls,  Walkerville 
and  W'aterloo. 


First  of  the  Scries  of  Dams  to  Be  Built  on  Devil’s  River,  Texas 


1254 


Electrical  Jf'orld  —  Vol.93,  No. 24 


Passamaquoddy  Project 
Now  Seeks  License 

Despite  Obstacles  Met  in  Canada,  Dex¬ 
ter  Cooper  Wants  to  Go  Ahead  zvitli 
His  Tidal-Power  Scheme — Puts  Cost 
at  $93,000,000. 

By  Paul  Wooton 
Washington  Correspondent  for  the 
Elbjctrical.  Woru) 

Application  to  the  Federal 

.  l^ower  Commission  for  a  license 
covering  the  proposed  tidal -power  de¬ 
velopment  at  Passamaquoddy  Bay,  Me., 
has  been  made  by  Dexter  L.  Cooper, 
Inc.  The  plan  calls  for  the  immediate 
installation  of  464,000  hp.  and  the  ulti¬ 
mate  installation  of  1,087,000  hp.  The 
project,  as  previously  explained  in  the 
Electrical  World,  contemplates  the 
construction  of  a  series  of  dams  con¬ 
necting  the  mainland  with  islands  across 
the  mouth  of  Passamaquoddy  Bay  to 
impound  tidal  waters  within  that  bay. 
Another  series  of  dams  is  to  be  con¬ 
structed  between  Passamaquoddy  BaV 
and  Cobscook  Bay.  The  power  house 
is  to  be  erected  at  that  point.  In  addi¬ 
tion  there  will  be  a  series  of  dams  across 
the  mouth  of  Cobscook  Bay  to  exclude 
tidal  waters.  The  plans  provide  for  the 
installation  of  suitable  gates  for  the 
passage  of  tidal  and  tailrace  waters. 
There  will  be  a  navigation  lock  connect¬ 
ing  the  open  ocean  with  Passamaquoddy 
Bay.  Another  lock  will  lie  located  in 
Cobscook  Bay. 

A  recently  aaopted  feature  of  the 
project  is  a  plan  to  pump  water  from 
Haycock  Harbor  into  a  reservoir  to  be 
constructed  on  the  mainland  at  an  ele¬ 
vation  of  140  ft.  above  sea  level.  Water 
will  be  pumped  into  this  reservoir  at 
such  times  as  excess  power  is  avail¬ 
able  and  drawn  down  when  tidal  power 
is  at  its  minimum.  To  furnish  the  nec¬ 
essary  power  for  pumping  it  is  proposed 
to  install  five  41,000-hp.  units.  By  mak¬ 
ing  available  this  power  it  is  expected 
that  many  steam  plants  in  Maine,  in 
northeastern  Massachusetts  and  in  New 
Brunswick  can  be  eliminated.  Mr. 
Cooper  estimates  the  cost  of  the  project 
at  $93,000,000.  The  War  Department’s 
district  engineer  has  reported  favorably 
on  it,  although  he  is  of  the  opinion  that 
the  project  will  cost  $100,000,000  and 
that  it  will  require  seven  years  to  con¬ 
struct.  Mr.  Cooper  estimates  that  the 
construction  can  be  done  in  three  years. 

The  rights  granted  by  the  Province 
of  New  Brunswick  have  expired.  The 
government  there  has  refused  a  request 
to  renew  them  for  two  years,  and  the 
Dominion  Parliament  also  has  acted 
unfavorably.  There  is  reason  to  believe, 
however,  that  the  necessary  permits  will 
be  issued  when  definite  plans  have  been 
made  for  the  prosecution  of  the  work. 

A  preliminary  study  made  on  behalf 
of  the  fish  industry  has  resulted  in  a 
report  stating  that  the  development 
W’ould  eliminate  herring  from  Passa¬ 
maquoddy  Bay,  but  that  a  further  study 
will  have  to  be  made  to  determine  the 
effect  on  fish  outside  of  the  bay.  Her¬ 
ring  are  attracted  in  great  numbers  to 
this  particular  spot. 


Briefer  News 

Harrison  and  Fayetteville,  Ark., 
AND  Joplin,  Mo..  Interconnected. — 
Current  was  turned  on  last  week  on  the 
new  high-tension  transmission  line  of 
the  Southwestern  Gas  &  Electric  Com¬ 
pany,  connecting  Harrison,  .Ark.,  with 
Fayetteville,  Ark.,  and  Joplin,  Mo. 
Energy  will  be  interchanged  over  this 
line  between  the  three  cities  named. 


People’s  Power  Company  Ties  East 
Moline,  III.,  in  with  Bettendorf, 
Iowa. — The  People’s  Power  Company 
has  started  construction  of  a  substation 
on  Tenth  Street,  East  Moline,  Ill.,  which 
will  cost  $300,000.  The  program  in¬ 
cludes  three  submarine  cables  to  con¬ 
nect  with  the  company’s  Riverside  power 
plant  across  the  Mississippi  at  Betten¬ 
dorf,  Iowa. 


Worcester  Electric  Light  Re¬ 
bate  Aggregates  $684,811. — The  New 
England  Power  As.sociation,  the  new 
owner  of  the  Worcester  Electric 
Light  Company,  is  mailing  to  55,000 
Worcester  customers  checks  aggregat¬ 
ing  $684,811.  The  rebate  is  the  differ¬ 
ence  between  the  7-cent  rate  charged 
by  the  old  company  and  the  5-cent  rate 
ordered  by  the  Massachusetts  Depart¬ 
ment  of  Public  Utilities,  which  has  now 
been  accepted  by  the  company. 


Ohio  Commissioners  Study  Regu¬ 
lation  IN  Other  States. — The  Ohio 
Public  Utilities  Commission  returned  to 
Columbus  on  May  31,  after  a  ten  days’ 
trip  through  the  East.  Valuable  data 
on  the  regulation  of  public  utilities  in 
New  York,  Massachusetts  and  Pennsyl 
vania  was  obtained,  and  methods  in 
those  states  will  be  checked  against 
methods  in  Ohio,  with  a  view  to  possi¬ 
ble  changes. 


Central  Maine  Power  Builds  21- 
Mile,  110-Kv.  Line. — A  21-mile  trans¬ 
mission  line  operating  at  110  kv.  has 
been  completed  by  the  Central  Maine 
Power  Company  between  Bingham, 
where  the  company  is  constructing  the 
Wyman  Dam,  and  Madison.  The  line, 
which  will  be  operated  for  the  present 
at  33,000  volts,  is  of  H-frame  type  and 
was  built  in  a  little  more  than  three 
months. 


New  132-Kv.  Line  for  Southeast¬ 
ern  Oklahoma. — The  Public  Service 
Company  of  Oklahoma  is  arranging  to 
build  an  electric  transmission  line  from 
McAlester  to  Red  Oak  designed  to  carry 
132,000  volts.  The  line  will  furnish 
additional  power  to  the  mining  districts 
at  Hartshorne  and  Haileyville  and  later 
may.  lead  to  connections  with  other 
towns  in  southeastern  Oklahoma. 


Developing  Territory  in  the  Fin¬ 
ger  Lakes  Region  of  New  York. — 
In  hitherto  untouched  territory  in  the 
Finger  Lakes  region  of  western  New 
York  a  short  power  line  has  just  been 


completed,  work  has  been  launched  on 
another  12-mile  circuit  and  plans  have 
been  laid  for  an  e.xtension  to  the  village 
of  Reed’s  Corners,  as  part  of  the  expan¬ 
sion  program  of  the  New  York  Centra! 
Electric  Corporation,  which  has  offices 
at  Penn  Yan.  Three  hundred  and  ten 
customers  will  be  served  by  the  new 
lines  e.xclusive  of  the  proposed  Reed’s 
Corners  project. 


Ottumwa,  Iowa,  Gets  State  Per¬ 
mission  FOR  Hydro-Electric  Plant — 
Permission  to  construct  a  4,000-hp.  hy¬ 
dro-electric  plant  on  the  Des  Moines 
River  has  been  granted  the  city  of  Ot¬ 
tumwa,  Iowa,  by  the  state  e.xecutive  com- 
cil.  The  city  holds  a  preliminary  permit 
from  the  Federal  Power  Commission. 
The  work  of  widening  the  headrace  and 
constructing  the  dam  and  plant  may  be 
started  next  month. 


Eugene,  Ore.,  Raises  Interest  Rate 
TO  Get  Funds  for  City  Plant. — The 
city  of  Eugene,  Ore.,  at  a  special  elec¬ 
tion  has  voted  to  increase  the  interest 
rate  on  municipal  utility  bonds  from  5 
to  6  per  cent.  Several  months  ago  the 
city  advertised  a  million-dollar  issue  for 
sale  at  5  per  cent  but  had  no  bids. 
Consequently  work  on  the  new  unit  of 
the  municipal  hydro-electric  system  has 
been'  delayed. 


Electric  Club  Organized  in  Port¬ 
land,  Ore. — Election  of  officers  re¬ 
cently  marked  the  final  step  in  the  or¬ 
ganization  of  the  Electric  Club  of  Port¬ 
land,  Ore.  The  president  is  F.  H. 
Murphy,  Portland  Electric  Power  Com¬ 
pany  ;  vice-president,  R.  C.  Kenney ; 
secretary-treasurer,  Fred  Zaugg.  The 
club  is  formed  primarily  to  undertake 
promotional  activities  for  the  benefit 
of  the  entire  industry  in  the  city,  and 
its  purely  social  function  will  be  subor¬ 
dinated  to  this  purpose. 


Permit  Sought  for  Illinois  River 
i.N  Oregon. — Charles  H.  Lee  of  Berk¬ 
eley  and  R.  \V.  Myers  of  Oakland,  Cal., 
have  applied  to  the  Oregon  State  Engi¬ 
neer  for  a  permit  to  store  410,000  acre- 
feet  of  water  from  the  Illinois  River  and 
to  appropriate  800  sec.-ft.  of  such  stored 
water  for  the  development  of  15,400  hp. 
for  mining  purposes  and  domestic  sup¬ 
ply.  The  location  of  this  proposed  de¬ 
velopment  is  in  the  southwestern  part 
of  the  state  and  near  the  Oregon-Cali- 
fornia  line. 


Dispute  Over  Taxation  of  Cono- 
wiNGo  Plant.  —  The  Susquehanna 
Power  Company,  the  subsidiary  of  the 
Philadelphia  Electric  Company  con¬ 
cerned  with  production  and  operation  of 
the  Conowingo  (Md.)  hydro  plant,  is 
fighting  with  the  Maryland  State  Tax 
Commission  in  an  effort  to  have  the 
assessed  value  for  taxing  purposes  of 
the  Susquehanna  Power’s  Maryland 
properties  reduced  from  about  41  per 
cent  of  the  cost  of  the  plant  in  Mary¬ 
land  (put  at  $45,511,000)  to  a  little  more 
than  27  per  cent.  Among  the  points 
made  by  the  Dower  company’s  counsel 
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was  that  under  the  federal  water-power 
act  the  company  l)ecame  an  a^ent  of 
the  United  States  government  to  keep 
open  navigation  on  the  Susquehanna 
River  and  could  not  he  taxed  by  the 
state.  'I'lie  Attorney-General  of  Mary¬ 
land  characterized  this  contention  as  a 
"dream.” 


Hl'ntixgton  (Ind.)  Municipal 
Plant  to  Kstahlish  5-Ce.\t  Rate. — 
Five  cents  a  kilowatt-hour  for  the  first 
60  kw.-hr.  is  the  new  rate  to  he  charged 
hy  the  municipal  lighting  plant  at 
Huntington,  Ind.,  as  fixed  by  a  special 
committee  of  the  City  Council.  The 
rate  has  the  approval  of  the  Mayor  and 
will  he  adopted  hy  the  Board  of  Public 
Works.  The  next  140  kw.-hr.  will  he 
sold  at  4  cents;  the  next  1.500  at  34 
cents,  the  next  1.500  at  3  cents  and  all 
over  3.200  at  2\  cents.  A  minimum 
charge  of  $1  a  month  has  been  fixed. 


Southern  California  Edison  Com¬ 
pany  Be(;i.\s  New  220- Kv.  Line. — 
Construction  has  been  begun  hy  the 
Soutliern  California  Edison  Company 
on  an  11-mile,  220-kv.  transmission  line 
from  its  Lighthipe  substation  to  a  major 
.substation  of  150,000-kw.  capacity  be¬ 
tween  d'orrance  and  Redondo  Beach, 
riie  new  distribution  center  will  he 
known  as  La  I'resa  substation.  An  ap¬ 
propriation  of  $575,000  has  been  made 
for  the  substation  building  and  $370,- 
430  for  the  double-circuit  transmission 
line. 


Consolidated  (iAs  of  Baltimore 
Wins  Beach  Territory  Against  Ri¬ 
val. — Contending  that  the  propriety  of 
its  original  decision  was  strengthened  hy 
a  second  hearing,  the  Maryland  Public 
Service  Commission  has  reaffirmed  its 
order  granting  the  Consolidated  Gas, 
I'dectric  Light  &  Power  Company  of 
Baltimore  the  right  to  extend  its  lines 
into  North  and  Chesapeake  Beaches. 
'I'he  permission  was  given  over  the  pro¬ 
test  of  the  Suhurhan  Electric  Power 
C'ompany.  which  plans  to  establish  serv¬ 
ice  for  the  southern  Maryland  counties. 


Opponents  of  Hydro  Exportation 
i.\  Maine  Stii.l  .Active. — At  a  meet¬ 
ing  held  at  the  State  House.  Augusta. 
Me..  June  K.  a  permanent  Consumers' 
Protective  League  was  formed  with 
Senator  Merle  J.  Harriman  of  Read- 
field  as  i^resident  for  the  purpose  of 
fighting  the  Smith-Carleton  power  hill, 
which  goes  before  the  people  September 
6  on  a  referendum.  The  league  will 
try  to  prevent  the  exportation  of  hydro- 
e'ec^ric  power  from  Maine.  Local 
branches  of  the  league  will  he  organized 
in  all  sections  of  Maine. 


C'oMiNc.  Water-Power  Develop¬ 
ments  IN  British  Columiha. — Two  of 
British  Columbia’s  industries,  the  Pow¬ 
ell  River  Pulp  &  Paper  Company  and 
the  Consolidated  Mining  &  Smelting 
Company,  have  entered  into  competi¬ 
tion  for  the  right  to  develop  the  water 
re.sources  of  Lois  River  and  the  Gor¬ 
don  Pasha  Lakes  at  Stillwater,  south  of 
Powell  River.  Records  on  file  place  the 


possible  development  of  Lois  River  and 
the  Gordon  Pasha  Lakes  at  20,000  hp. 

to  25,000  hp. - The  West  Kootenay 

Power  &  Light  Company  has  announced 
that  it  will  require  another  year  to  ob¬ 
serve  the  river  conditions  on  the  Pend 
d’Oreille  liefore  it  will  be  ready  to  start 
construction  of  its  projected  80,000-hp. 

plant.  _ 

Canadian  Electrical  Association 
Meets  Next  Week  in  New  Bruns¬ 
wick. — The  annual  convention  of  the 
Canadian  Electrical  Association  will  he 
held  at  St.  Andrews-by-the-Sea,  New 
Brunswick,  on  June  19,  20  and  21,  meet- 


Coming  Meetings 

[A  complete  clirectory  of  electrical 
a.s.sociation.s,  with  their  secretarie.s,  i.s 
piibli.vhed  in  the  first  issue  of  every 
volume.  For  latest  list  see  if^sue  for 
January  5,  page  80.] 

North  Central  Electric  Association — 
Hreezy  Point,  Pequot,  Minn.,  June 
17-18.  J.  W.  I.,apham,  803  IMymouth 
Bldg.,  Minneapolis. 

Association  of  Iron  and  Steel  Electri¬ 
cal  Engineers — I’ittsburgh,  June  17- 
21.  J.  F.  Kelly,  1007  Empire  Bldg., 
Pittsburgh. 

Canadian  Electrical  Association  — 
Aigonquin  Hotel,  St.  Andrew’s  by 
the  Sea,  N.  B.,  June  19-21.  H.  M. 
Lyster,  712  Power  Bldg.,  Montreal. 
Pacific  Coast  Electrical  Association — 
Del  Monte.  Calif.,  June  19-22.  S.  H. 
Taylor,  447  Sutter  St.,  San  Fran¬ 
cisco. 

Society  for  the  Promotion  of  Engineer¬ 
ing  Education — Ohio  State  TTniver- 
sity,  Columbus,  June  19-22.  F.  E. 
Bishop,  University  of  Pittsburgh, 
Pittsburgh. 

Wisconsin  T'^tilities  Association  —  Ac¬ 
counting  Section,  Sheboygan,  June 
20-21  ;  Electric  Section,  Wausau, 
July  18-19.  J.  N.  Cadby,  432  Broad¬ 
way,  Milwaukee. 

Empire  State  Oas  and  Electric  Asso¬ 
ciation — Accident  Prevention  Sec¬ 
tion,  Watertown,  N.  Y.,  June  20-21  ; 
Commerciai  Section,  Hotel  Niagara, 
Niagara  Falls,  N.  T.,  June  20-21. 
C.  H.  B.  Chapin,  Grand  Central  Ter¬ 
minal,  New  York. 

American  Society  of  Agricultural  En¬ 
gineers — Baker  Hotel,  Dallas,  Tex., 
June  24-27,  Raymond  Olney,  St. 
Joseph,  Mich. 

American  Institute  of  Electrical  Engi¬ 
neers — Swampscott,  Mass.,  June  24- 
28.  F.  L.  Hutchinson,  33  West  39th 
St.,  New  York. 

American  Society  for  Testing  Materials 
— Chalfonte-Haddon  Hall,  .Vtlantic 
City,  June  24-28.  C.  I...  Warwick, 
1315  Spruce  St.,  Philadelphia. 
Northwest  Electric  I..ight  and  Power 
Association — Seattle,  June  26-28.  B. 
Snow,  1206  Spalding  Bldg.,  Portland, 
Ore. 

Michigan  Section,  N.E.L.A. — Mackinac 
Island,  July  1-3.  Herbert  Silvester, 
Edison  Bldg.,  Ann  Arbor,  Mich. 
American  Society  of  Mechanical  Engi¬ 
neers — Salt  I..ake  City,  July  1-4. 
C.  W.  Rice,  29  West  39th  St.,  New 
York. 

Camp  Co-operation  IX  —  Association 
Island,  Henderson  Harbor,  N.  Y., 
Aug.  2-6.  Society  for  Electrical 
Development.  600  Graybar  Bldg.,  420 
Lexington  Ave.,  New  York. 
International  Association  of  Electrical 
Insjjectors,  Western  Section  —  De¬ 
troit,  Aug.  26-28.  W.  S.  Boyd,  175 
W.  Jackson  Blvd..  Chicago.  Inter¬ 
national  convention,  Vancouver, 
B.  C.,  Canada,  Sept.  9-11.  F.  D. 
Weber,  P.O.  box  745,  Portland,  Ore. 
International  Association  of  Municipal 
Electricians — Boston,  Aug.  27-30. 
H.  N.  Lang,  Box  1864,  Orlando,  Fla. 
National  Association  of  Railroad  and 
Utilities  Commissioners — Glacier  Na¬ 
tional  Park,  Mont.,  Aug.  27-30.  J.  B. 
Walker,  270  Madison  Ave.,  New 
York. 


ing-  in  the  maritime  provinces  for  the 
fir.st  time.  The  program  includes  papers 
hy  W.  A.  Jones,  vice-president  Cities 
Service  Company ;  C.  E.  Skinner,  re¬ 
search  engineer  Westinghouse  Electric 
&  Manufacturing  Company;  C.  E. 
(ireenwood.  commercial  director  of  the 
N.E.L.A.,  and  R.  H.  Rogers,  industrial 
engineering  department.  General  Elec¬ 
tric  Company. 


New  Transmission  Lines  for  Illi¬ 
nois. — A  high-tension  transmission  line 
from  Rockford  to  the  vicinity  of  Bel- 
videre.  111.,  will  be  built  by  the  Rock¬ 
ford  Electric  Company  on  authorization 
of  the  Illinois  Commerce  Commission. 
A  permit  to  construct  and  operate  a 
15-mile,  33.000-volt  line  from  Green- 
view  to  Andrew,  in  Sangamon  County, 
has  been  granted  the  Central  Illinois 
Public  Service  Company.  Both  lines 
will  facilitate  rural  service  in  theii 
respective  territories. 


Jacksonville  (Fla.)  Municipai 
Plant  Will  Supply  South  Jackson. 
viLLE. — The  Mayor  of  South  Jackson, 
ville,  Fla.,  has  signed  the  contract  h}* 
which  his  city  will  purchase  energv 
from  the  city  of  Jacksonville  for  twenty 
years  at  a  rate  of  cents  per  kilowatt  - 
hour.  Jacksonville  will  bear  half  the 
cost  of  building  a  new  substation  in 
South  Jacksonville  and  furnishing 
needed  equipment.  The  agreement  will 
be  terminated  in  event  of  annexation. 


Plan  Transmission  System  for 
Central  Missouri. — The  Missouri 
Public  Service  Commission  has  issued 
an  order  authorizing  the  Western  Light 
&  Power  Corporation  to  construct  and 
operate  a  13,200- volt  transmission  sys¬ 
tem  to  serve  Meta,  St.  Thomas,  Henley, 
Freeburg,  St.  Elizabeth,  Maryshome, 
\4eima,  Tuscumbia,  Eugene  and  Argyle, 
all  in  central  counties.  The  plans  com¬ 
prise  erection  of  a  generating  plant  in 
Meta. 


New  Electrical  Slogan. — A  new 
slogan,  ‘‘Investigate  electric  heat,”  won 
the  fir.st  prize  of  $250  in  the  recent  in¬ 
dustrial  electric  heat  contest  conducted 
by  the  joint  committee  on  electric  fur¬ 
nace  development  of  the  National  Elec¬ 
trical  Manufacturers’  Association  and 
the  National  Electric  Light  Association. 
It  was  submitted  hy  W.  ?I.  Steinhauer 
of  the  engineering  department  of  the 
Toledo  (Ohio)  Edison  Company.  Six 
smaller  prizes  were  awarded. 


Work  Begins  on  Niagara,  Lockport 
&  O.NTARio’s  New  Hydro  Plant  on 
Salmon  River. — After  several  years’ 
delay  due  to  litigation,  the  Niagara. 
Lockport  &  Ontario  Power  Company 
has  resumed  work  on  its  second  hydro¬ 
electric  development  on  the  Salmon  River 
in  Oswego  County.  The  plant  will  be 
built  at  the  so-called  Lighthou.se  Hill  site 
in  the  town  of  Orwell,  a  mile  down  the 
river  from  the  company’s  existing 
plant.  Work  on  this  10.000-hp.  de¬ 
velopment  was  started  five  years  ago. 
When  operations  were  suspended  the 
company  had  spent  about  $100,000  on 
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the  project.  The  plans  provide  for  a 
dam  across  the  river  482  ft.  long  and 
50  ft.  high  with  a  power  house  below 
the  dam.  The  reservoir  will  have  an 
area  of  175  acres  of  water  surface.  The 
power  house  will  be  120  ft.  long  and 
55  ft.  wide  and  equipped  with  two  tur¬ 
bines. 


Lake  Erie  Island  Gets  Power 
FROM  Mainland. — Tbe  Ohio  Public 
Service  Company  has  just  completed 
installation  of  .submarine  power  service 
to  South  Bass  Island.  3  miles  off  shore, 
opposite  Catawba  Point,  on  Lake  Erie. 
Hitherto  the  island,  on  which,  at  Put-in 
Hay,  a  monument  to  Admiral  Oliver  H. 
Perry  stands,  has  been  dependent  on 
gas-engine-driven  generators.  A  total 
length  of  16,500  ft.  of  Simplex  Wire  & 
Cable  Company  cable  was  laid.  Public 
inauguration  ceremonies  were  held  at 
Put-In  Bay,  where  greatly  improved 
floodlighting  for  the  monument  was 
begun. 


An  International  Dam  Construc¬ 
tion  Commission. — As  a  result  of  a 
movement  started  at  the  World  Power 
Conference  in  Basle,  Switzerland,  in 
1926,  an  International  Dam  Construc¬ 
tion  Commission  has  recently  been 
organized,  the  object  of  which  is  the 
study  of  all  technical  questions  in  con¬ 
nection  with  the  construction  of  large 
dams.  The  headquarters  of  the  new 
commission,  on  which  twenty  countries 
are  so  far  represented,  are  in  Paris. 
Signor  Ponti,  the  president  of  the  Union 
of  Italian  Electricity  Producers,  has 
been  elected  the  first  president  of  the 
executive  committee  of  the  new  body. 


Tying  New  York's  Companies  To¬ 
gether  I5Y  Frequency  Changers. — 
.\nother  step  toward  rendering  inter¬ 
ruptions  of  service  almost  impossible  in 
Greater  New  York  has  just  been  taken 
with  the  completion  at  the  New  York 
Edison  Company’s  Waterside  station  of 
a  new  “tie  house,”  containing  two 
40,000-kw.  frequency  converters.  These 
converters  furnish  a  link  between  tbe 
60-cycle  systems  of  the  Brooklyn  Edison 
Company  and  the  United  Electric  Light 
&  Power  Company  and  the  25-cycle  .sys¬ 
tem  of  the  New  York  Edison,  facilitat¬ 
ing  the  interchange  of  power  between 
these  svstems  whenever  it  is  desirable. 


Roanoke  River  Development  by 
Pf31  Hoped  for. — Present  plans  of  the 
\’irginia  Electric  &  Power  Company  for 
its  contemplated  hydro-electric  develop¬ 
ments  on  the  Roanoke  River,  President 
W.  E.  Wood  is  quoted  as  saying,  in¬ 
volve  a  plant  with  an  initial  output  of 
25.000  kw.  and  an  ultimate  output  of 
40.000  kw.,  to  be  built  two  miles  above 
Roanoke  Rapids,  N.  C.,  where  the  com¬ 
pany  now  has  a  diversion  dam  produc¬ 
ing  5,000  kw.,  and  a  second  plant  further 
lip  the  river  and  astride  the  North  Caro- 
lina-Virginia  boundary  to  produce  ulti¬ 
mately  50,000  kw.  Completion  of  the 
lower  plant,  for  which  a  Federal  Power 
Commission  license  is  pending,  is  proph¬ 
esied  for  1931.  Its  cost  is  put  at 
S7, 000, 000.  If  a  third  Roanoke  River 


project  backed  by  another  company  for 
the  Buggs  Island  stretch  in  Virginia  is 
carried  out,  nearly  all  of  the  flow  of 
the  Roanoke  River  will,  it  is  said,  be 
impounded  to  aid  expected  industrial 
growth  in  the  two  states. 


Four  New  Rural  Lines  for  Geor¬ 
gia  Power  Company. — The  work  of 
rural  electrification  recently  undertaken 
as  part  of  the  e.xpansion  program  of  the 
Georgia  Power  Company  is  going  stead¬ 
ily  forward.  Adding  a  total  of  152 
customers,  four  new  rural  lines,  two  in 
the  Atlanta  district  and  one  each  in  the 
Macon  and  Athens  districts,  have  been 
cut  in  during  the  past  month,  the  com¬ 
pany  reports.  The  new  lines  are  the 
Panthersville  and  Lawrencevill  Road- 
Tucker  lines  in  the  Atlanta  district, 
the  Oconee  Heights  line  in  the  Athens 
district  and  the  Williamson  line  in  the 
Macon  district. 


Southwestern  Public  Service 
Association  Waives  Separate  Con- 
ventio.'ts. — The  governing  body  of  the 
Southwestern  Public  Service  Associa¬ 
tion  has  decided  to  waive  separate  con¬ 
ventions  in  the  future,  encouraging 
co-operation  of  its  electrical  and  other 
divisions  with  their  respective  industry 
associations  in  the  territory  and  favor¬ 
ing  even  greater  co-operation  with  these 
bodies  than  in  the  past.  Group  and  sec¬ 
tional  meetings  of  the  association  will 
continue  to  be  held  at  such  times  and 
places  as  appear  profitable.  Names  of 
the  new  officers  selected  were  printed  on 
May  25  (page  1070). 

c%< - ^ 

Recent  Court 
D  ecisions 

O^C _ )%D 

Contributory  Negligence  as  a  Matter 
OF  Law. — In  affirming  a  decision  for  the 
plaintiff  in  McCain  vs.  Trenton  Gas  & 
Electric  Company,  the  Kansas  City  Court 
of  Appeals  passed  upon  a  plea  of  contribu¬ 
tory  negligence,  alleged  to  have  been  dis¬ 
played  by  the  husband  of  the  plaintiff,  who 
fell  from  a  pole  on  which  he  was  working 
while  endeavoring  to  close  a  switch  with  a 
“hot  stick.”  The  court  said :  “The  wires 
joined  the  pole  from  the  east  and  north, 
thus  placing  decedent  with  his  back  to  the 
northeast  and  his  face  toward  the  switches. 
Therefore  he  had  only  a  quarter  of  the  cir¬ 
cumference  of  the  pole  between  the  north 
and  east  wires  for  his  work  in  pulling  the 
switches.  It  is  true  that  if  he  could  have 
placed  his  body  on  the  three-quarters  cir¬ 
cumference  of  the  pole  on  its  southwest 
side,  he  would  have  had  more  space. 
However,  in  that  event  he  would  have  been 
compelled  to  reach  around  the  pole  with 
the  ‘hot  stick’  to  have  pulled  the  switches. 
.  .  .  We  hold,  therefore,  that  the  ques¬ 
tion  of  decedent’s  contributory  negligence 
was  one  of  fact  for  the  jury.  We  cannot 
say  he  was  guilty  of  contributory  negli¬ 
gence  as  a  matter  of  law.”  (15  S.W. 
[2d]  975.)* 


*The  left-hand  numbers  refer  to  the  vol¬ 
ume  and  the  right-hand  numbers  to  the 
page  of  the  National  Reporter  System. 


-  Validity  of  Rates  Depends  on  Prop¬ 
erty  \'alue  at  Date  of  Order  and  for 
Reasonable  Time  Thereafter. — Declar¬ 
ing  that  when  an  appeal  is  made  in  a 
federal  court  against  the  rates  fixed  by  a 
public  service  commission,  the  function  of 
the  court  is  not  to  review  the  actions  of  the 
commission  for  the  purpose  of  substituting 
its  own  judgment,  but  to  determine  whether 
the  rates  fixed  yield  such  a  small  return 
as  to  be  confiscatory,  the  United  States 
District  Court  in  Indiana  sustained  the 
Greencastle  Waterworks  Company  against 
the  Public  Service  Commission  of  the  state. 
The  court  said  that  the  validity  of  rates 
fixed  for  public  utilities  depends  on  prop¬ 
erty  value  as  of  effective  date  of  order 
and  for  a  reasonable  time  thereafter,  since 
values  of  such  properties  do  not  vary  with 
minor  fluctuations  of  prices  of  material 
and  labor,  but  are  affected  by  and  generally 
follow  permanent  levels  and  trends  of  such 
prices.  (31  Fed.  [2d]  6(X).) 


Customers  Transffjired  to  Company 
with  Higher  Rate  Over  Their  Protest. 
— To  avoid  duplication  of  service  the  New 
York  Public  Service  Commission  agreed 
to  an  arrangement  by  which  the  Queens 
Borough  and  the  Nassau  &  Suffolk  gas 
companies  ceased  to  compete  in  border 
territory  and  the  customers  of  the  former 
in  that  territory  were  transferred  to  the 
latter.  This  caused  a  protest  from  the  cus¬ 
tomers  as  it  meant  an  increase  in  the  rate 
per  1,000  ft.  from  $1.30  to  $1.75.  The  com¬ 
mission  held,  however,  that  the  interest  of 
the  companies’  customers,  as  a  whole,  who 
would  have  to  pay  the  costs  of  the  dupli¬ 
cate  service  if  it  were  permitted,  was  the 
governing  factor  in  the  case. 


Rates  Charged  in  Other  Cities  No 
Critfjhon. — A  petition  of  customers  of  the 
Fitchburg  (Mass.)  Gas  &  Electric  Com¬ 
pany,  asking  for  a  rate  reduction  for  elec¬ 
trical  energy,  was  dismissed  by  the  Depart¬ 
ment  of  Public  Utilities  with  the  following 
statement :  “The  petitioners  in  this  case 
ask  for  a  reduction  in  the  rates  now 
charged  for  electricity  sold  and  delivered 
by  the  Fitchburg  Gas  &  Electric  Company. 
At  a  public  hearing  on  this  petition  their 
representative  based  his  claim  for  a  reduc¬ 
tion  in  rates  largely  on  the  ground  that 
other  companies  in  the  state  were  selling 
electricity  at  a  lower  rate  than  that  charged 
by  the  Fitchburg  Gas  &  Electric  Com¬ 
pany  and  cited  the  rates  charged  by  com¬ 
panies  operating  in  several  other  cities  and 
towns  in  the  state.  While  it  is  true  that 
rates  charged  for  electricity  by  other  com¬ 
panies  are  lower,  it  is  obvious  that  condi¬ 
tions  are  not  alike.  The  Fitchburg  com¬ 
pany  paid  a  dividend  of  11  per  cent  on  its 
stock  in  1928.  This  represented  8.35  per 
cent  on  its  stock  and  premiums,  or  the 
money  paid  into  the  treasury  of  the  com¬ 
pany  by  its  stockholders.  The  company 
since  March  1,  1927,  voluntarily  made 
three  reductions  in  its  household  rates  and 
one  in  its  commercial  lighting  rate.  The 
company  stated  that  it  intends  to  make 
further  reductions  in  rates  as  soon  as  con¬ 
ditions  permit.  After  consideration,  we 
are  not  disposed  to  order  a  reduction  in 
the  rates  at  this  time,  and  the  petition  is 
therefore  dismissed  without  prejudice  to  its 
renewal.” 


Commission 
Rulings 
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Edwin  Gruhl  New  N.E.L.A. 
Vice-President 

Edwin  Gruhl, 
vice-president  and 
general  manager  of 
the  North  Ameri¬ 
can  Company,  was 
elected  a  vice-presi¬ 
dent  of  the  National 
Electric  Light  As¬ 
sociation  at  the 
recent  convention 
held  in  Atlantic 
City.  Mr.  Gruhl 
first  became  identified  with  the  North 
.American  Company  in  1912  as  as¬ 

sistant  to  the  president,  and  so  capably 
did  he  perform  these  executive  duties 
that  in  1920  he  was  appointed  a  vice- 
president  of  the  company  and  the 

following  year  was  named  general 

manager  in  addition. 

While  attending  the  University  of 
Wisconsin  Mr.  Gruhl  engaged  in  valua¬ 
tion  work  for  the  Wisconsin  Railroad 
and  Tax  Commissions  and  subsequently 
he  became  statistician  of  the  Wisconsin 
Railroad  Commission,  the  position  he 
occupied  up  to  the  time  he  joined  the 
North  American  Company.  Early  in 
his  career  he  was  vice-president  of  the 
Wisconsin  Edison  Company,  Inc., 
president  of  the  Wells  Power  Com¬ 
pany,  both  of  which  are  now  tied  in 
with  the  North  American  system,  and 
assistant  to  the  president  of  the  Mil¬ 
waukee  Electric  Railway  &  Light  Com¬ 
pany  and  the  Union  Electric  Light  & 
Power  Company  of  St.  Louis.  For 
many  years  Mr.  Gruhl  has  been  active 
in  committee  work  for  the  National 
Electric  Light  Association,  at  the 
present  time  being  a  member  of  the 
public  policy  committee. 


S.xMUEL  Insull.  president  of  the 
Commonwealth  Edison  Company.  Chi¬ 
cago,  has  returned  to  this  country  after 
spending  three  months  abroad. 

Arch  Robison  has  become  vice- 
president  and  general  manager  of  the 
Toledo,  Bowling  Green  &  Southern 
Traction  Power  Company,  Findlay, 
Ohio;  the  North  Baltimore  Service 
Company,  the  Rudolph  Light  &  Power 
Company  and  the  W'ooster  Electric 
Company,  all  in  Ohio.  These  com¬ 
panies  are  a  part  of  the  Empire  Public 
Service  Company’s  system.  Mr.  Rob¬ 
ison  has  also  been  made  vice-president 
and  general  manager  of  the  Western 
Ohio  Railway  &  Power  Corporation. 
.•\lthough  the  active  management  of 
these  companies  is  being  taken  over  by 
Mr.  Robison,  F.  D.  C.\rpenter  will  re¬ 
main  as  a  vice-president  of  the  Western 
Ohio  Railway  &  Power  Corporation,  re¬ 
tiring  from  the  active  management  after 
nearly  half  a  century  of  continuous  serv¬ 
ice  in  the  traction  business,  during 
u  hich  time  he  has  built  up  the  Western 


Ohio  Railway  and  become  a  w'ell  known 
figure  in  the  interurban  railway  field. 
Mr.  Carpenter  expects  to  devote  a 
larger  portion  of  his  time  to  his  other 
railway  interests  and  extensive  personal 
affairs.  Charles  F.  Smith  will  con¬ 
tinue  to  serve  as  a  vice-president  of  the 
Toledo,  Bowling  Green  &  Southern 
Traction  Company,  the  Rudolph  Light 
&  Power  Company  and  the  North  Balti¬ 
more  Service  Company.  He  has  been  in 
active  charge  of  the  Findlay  street  rail¬ 
way  since  its  very  beginning,  which  was 
about  40  years  ago.  He  has  developed 
the  electric  lighting,  power  and  heating 
business  since  the  consolidation  of  the 
Findlay  .street  railway  with  the  old  To¬ 
ledo,  Bowling  Green  &  Fremont  rail¬ 
way  many  years  ago. 


J.  S.  Trifle  Named 
JV estinyhouse  Vice-President 

J.  S.  Tritle,  who  recently  assumed 
authority  for  manufacturing  operations 
of  the  Westinghouse  Electric  &  Manu¬ 
facturing  Company,  as  announced  in  the 
May  1 1  issue  of  the  Electrical  World, 
has  just  been  made  a  vice-president. 
Mr.  Tritle  has  been  an  outstanding  fig¬ 
ure  in  the  electrical  industry  since  1893. 


K.  JV .  Judy  Assumes  New 
Executive  Duties 

E.  W.  Judy,  formerly  operating  man¬ 
ager  of  the  Duquesne  Light  Company. 
Pitt.shurgh,  was  recently  elected  vice- 
president  and  general  manager  of  that 
company  to  succeed  Frank  R.  Phillips, 
who  has  been  elected  senior  vice-presi¬ 
dent  of  the  Phila¬ 
delphia  Company. 
Following  gradua¬ 
tion  from  Ohio 
University,  Athens, 
and  a  year’s  con¬ 
struction  work  with 
the  Scioto  Valley 
Traction  Company 
at  Columbus,  he 
entered  the  employ 
of  the  Central 
Colorado  Power 
Company,  Denver,  Colo.  With  that 
company,  ami  later  with  the  Stone 
&  Webster  Engineering  Corporation, 
he  w'orked  on  some,  of  the  largest  proj¬ 
ects  in  the  West.  Later  he  became  dis¬ 
trict  manager  of  the  Southern  Sierras 
Power  Company,  Riverside,  Calif.  He 
entered  the  employ  of  the  Duquesne 
Light  Company  June  18,  1923,  as  super¬ 
intendent  of  overhead  lines,  being  pro¬ 
moted  to  general  superintendent  of 
distribution  one  year  later.  In  that 
position  he  was  successful  in  the  estab- 
li.shment  of  an  efficient  departmental 
organization  and  the  adoption  of  modern 
up-to-date  construction  standards.  On 
January  1,  1927,  Mr.  Judy  was  appointed 
operating  manager. 


alter  Cary  Elected  President 
IV estiny house  Lamp 

Walter  Cary,  for  many  years  first 
vice-president  of  the  Westinghouse 
Lamp  Company,  has  been  elected  presi¬ 
dent.  Years  of  activity  in  the  field  of 
electrical  illumination  have  made  Mr. 
Cary  known  to  electrical  men  in  all 
sections  of  the  country,  and  his  elec¬ 
tion  to  his  present  position  was  an 
important  additional  step  upward  in 
his  progressive  career  of  twenty-five 
years  in  the  lamp  industry.  Mr.  Cary 
was  born  in  Milwaukee  and  received 
his  education  at  Harvard  University. 

After  leaving  col¬ 
lege  he  became 
as.sociated  with  the 
Gihhs  Electric 
Company  of  Mil¬ 
waukee  and  later, 
with  some  other 
local  men,  he 
formed  the  Mil¬ 
waukee  Electric 
Conqiany,  manufac¬ 
turer  of  dynamos 
and  motors.  He  is 
at  present  vice-president  of  the  West- 
inghouse  Electric  &  Manufacturing 
Company,  president  of  the  Bryant  Elec¬ 
tric  Company  and  president  of  the 
Westinghouse  Commercial  Investment 
Company.  Mr.  Cary  has  been  especially 
active  in  the  affairs  of  the  Electrical 
Manufacturers’  Club,  having  served  as 
secretary,  vice-president  and  president. 
He  is  also  a  member  of  the  American 
Institute  of  Electrical  Engineers. 


James  H.  McGraw,  chairman  of  the 
hoard  of  the  McGraw-Hill  Publishing 
Company.  Inc.,  publisher  of  the  Elec¬ 
trical  World,  was  made  the  recipient 
of  the  honorary  degree  of  doctor  of 
commercial  science  by  New  York  Uni¬ 
versity  at  the  commencement  e.xercises 
held  June  12.  The  citation  said : 
"Educator  transformed  into  publisher, 
you  have  never  ceased  to  he  an  edu¬ 
cator.  Your  notable  career  accentuates 
that  tendency  in  commercial  life  through 
which,  however  private  in  its  form,  its 
operations  have  a  public  character  and 
become  an  element  in  public  education." 

David  Darlington,  assistant  treas¬ 
urer  of  the  New  York  Edison  Com¬ 
pany,  resigned,  after  a  period  of  service 
covering  more  than  33  years.  Mr. 
Darlington  entered  the  employ  of  the 
company  in  1896  as  a  junior  clerk  in  the 
accounting  department  and  advancing 
steadily  in  the  ranks  he  became  assistant 
treasurer  in  1920.  Mr.  Darlington  wa- 
formerly  chairman  of  the  Metropolitan 
New  York  Section  of  the  National  Elec¬ 
tric  Light  Association,  and  for  several 
years  had  been  chairman  of  the  finance 
committee  of  that  section.  He  also 
served  as  treasurer  of  the  New  York 
Electrical  Society. 
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R.  W.  Chadboiirn  Receives 
Promotion 

Ralph  W.  Chad- 
bourn  has  l)een  pro¬ 
moted  to  the  posi¬ 
tion  of  assistant 
superintendent  o  f 
the  de])artment  of 
standardizing  and 
testing  of  the  Edi¬ 
son  Electric  Il¬ 
luminating  Com¬ 
pany  of  Boston. 
Mr.  Chadbourn  was 
educated  at  Harvard  College  and  in 
the  Harvard  Graduate  School  of  En¬ 
gineering,  from  which  he  received  the 
degree  of  M.E.E.  in  1914.  After  a 
short  term  of  service  in  the  street 
lighting  department  of  the  city  of 
Springfield,  Mass.,  he  was  attached  to 
the  organization  of  Stone  &  Webster 
at  Boston,  entering  the  Boston  Edison 
company’s  laboratory  in  1916.  In  1922 
he  was  appointed  liead  of  the  stand¬ 
ardizing  division  and  held  this  position 
until  his  recent  appointment. 

Knox  Lee  Heads  Southwestern 
Association 

Knox  Lee,  who  has  been  connected 
with  the  electrical  industry  in  Texas 
for  almost  twenty  years,  was  recently 
elected  president  of  the  Southwestern 
Public  Service  Association.  A  native 
of  Comanche,  Tex.,  and  a  graduate  of 
the  Agricultural  and  Mechanical  College 
of  Texas,  he  entered  the  public  utility 
field  as  meter  tester  for  the  Fort  Worth 
Light  &  Power  Company  in  1910.  Sub¬ 
sequently  he  joined  the  Stone  &  Webster 
organization  at  Beaumont  and  after  a 
period  of  six  years  transferred  his  inter¬ 
ests  to  Dallas  as  distribution  engineer 
for  the  American  Public  Service  Com¬ 
pany.  In  1921  he  removed  to  Marshall 
as  division  engineer  of  the  East  Texas 
division  of  that 
c  o  m  p  a  n  y.  later 
known  as  the  East 
Texas  Public  Serv¬ 
ice  Company.  Pro¬ 
motion  to  the  po¬ 
sition  of  general 
manager  followed 
in  1925  and  to  that 
of  vice-president  in 
1926.  When  the 
.Southwestern  Gas 
&  Electric  Com¬ 
pany  absorbed  the  East  Texas  Public 
.Service  Company  in  1927  Mr.  Lee  was 
named  district  manager  of  the  Texas 
division.  In  addition  to  his  public  utility 
activities  Mr.  Lee  has  devoted  consider¬ 
able  attention  to  civic  and  industrial 
enterprises. 

Dr.  Albert  Bannw.arth,  Dr.  Karl 
CoNiNX  and  Herman  Tonnemacher 
have  arrived  in  this  country  for  a  short 
visit.  Dr.  Bannwarth  is  director-general 
of  the  Hamhurgische  Electricitiitswerke 
and  Mr.  Tonnemacher  is  a  member  of 
the  board  of  directors  of  the  Siemens- 
.Schuckertwerke  and  the  general  man¬ 
ager  of  the  central-station  department. 


Mr.  Tonnemacher  took  an  active  part  in 
the  development  of  the  high-pressure 
Siemens-Benson  boiler.  He  has  also 
become  known  through  his  work  in 
South  Africa  in  connection  with  power 
plant  design.  Dr,  Coninx  is  the  director- 
general  of  the  Grosskraftwerk  Franken 
with  headquarters  in  Nurnl)erg,  one  of 
the  largest  power  plants  in  Germany, 
supplying  the  industrial  part  of  Bavaria 
with  light  and  power. 

Robert  B.  Grove,  secretary  of  the 
United  Electric  Light  &  Power  Com¬ 
pany,  New  York,  has  been  elected  secre¬ 
tary  and  treasurer  and  made  a  director 
of  the  Ball  Electrical  Illuminating  Com¬ 
pany. 

J .  E.  Goodale  Directs 
Engineering  in  Queens 


ous  engineering  capacities  for  the  Stone 
&  Web^ster  Engineering  Corporation  of 
New  York,  which  has  the  contract  to 
build  the  new  hydro-electric  plant  for 
the  Union  Electric.  He  was  assistant 
to  the  president  of  the  Hog  Island  .ship¬ 
yards  during  the  war  periwl  and  in  1926 
became  vice-president  of  the  Stone  & 
Webster  organization  in  charge  of  the 
division  of  research  and  analysis. 

Obituary 

cM _ ^ 

Chari.es  F.  Berry,  treasurer  of  the 
Cuml)erland  County  Power  &  Light 
Company,  Portland,  Me.,  died  suddenly 
June  9  as  a  result  of  a  heart  attack. 
Mr.  Berry  was  63  years  of  age. 


J.  E.  Goodale.  assi.stant  electrical 
engineer  of  the  New  York  &  Queens 
Electric  Light  &  Power  Company,  has 
been  appointed  head  of  the  engineering 
division  of  that  company  following  the 
resignation  of  W.  C.  Blackwood,  elec¬ 
trical  engineer.  Mr.  Goodale  will  have 
full  supervision  over  all  the  electrical 
engineering  activities  in  Queens,  Mr. 
Goodale  joined  the  New  York  & 
Queens  organization  in  1919‘as  an  en¬ 
gineering  assistant  in  the  electrical  de¬ 
sign  bureau.  Ac¬ 
quiring  an  intimate 
knowledge  of  de¬ 
sign  work,  he  was 
advanced  succes¬ 
sively  to  the  posi¬ 
tions  of  junior, 
assistant  and  elec¬ 
trical  design  engi¬ 
neer.  While  .serv¬ 
ing  in  the  last 
named  capacity  he 
also  was  given 
charge  of  the  engineering  bureau.  In 
the  spring  of  1926  he  became  assistant 
electrical  engineer.  Mr.  Goodale  is  a 
graduate  of  the  Polytechnic  Institute 
of  Brooklyn.  He  is  a  member  of  the 
.American  Institute  of  Electrical  En¬ 
gineers,  past-chairman  of  the  electrical 
apparatus  committee.  Metropolitan 
( N.  Y.)  Section.  National  Electric 
Light  .Association  and  a  member  of  the 
New  A^ork  Electrical  Society. 


John  H.  N.  Adams,  advertising  man¬ 
ager.  Mountain  .States  Power  Company, 
with  headquarters  at  Albany,  Ore.,  has 
resigned  to  become  advertising  manager 
of  the  Minnesota  Power  &  Light  Com¬ 
pany.  with  headquarters  at  Duluth, 
Minn. 

Allen  L.  Snyder  of  New  York  City 
has  been  appointed  general  manager  of 
the  thirty-million-dollar  Osage  River 
hydro-electric  power  plant  to  be  erected 
by  the  Union  Electric  Light  &  Power 
Company.  He  will  be  in  personal 
charge  of  the  construction  of  the  new 
plant  at  Bagnell,  Mo.,  and  also  of  the 
installation  of  the  two  steel  transmis¬ 
sion  lines  to  connect  the  new  plant  with 
St.  Louis.  Mr.  Snyder,  who  is  a  native 
of  St.  Louis,  was  graduated  from  Har¬ 
vard  Universitv  and  has  served  in  vari¬ 


Lyi.e  j.  Babbitt,  vice-president,  sec¬ 
retary  and  treasurer  of  the  Columbus 
Railway,  Power  &  Light  Company. 
Columbus,  Ohio,  died  at  his  home  in 
that  city  May  28,  following  a  short  ill¬ 
ness.  Mr.  Babbitt  joined  the  Columbus 
company  just  after  leaving  high  .school, 
24  years  ago.  From  his  position  as  mes¬ 
senger  he  rose  rapidly  through  the  audi¬ 
tor’s  office  and  a  year  and  a  half  ago 
he  was  made  vice-president,  secretary 
and  treasurer. 

William  Hoen,  inventor  and  one  of 
the  pioneers  of  the  electrical  industry, 
died  recently  at  his  home  in  Noblesville, 
Ind.  Early  in  the  ’80s  Mr.  Hoen  left 
his  home  in  Maryland  and  removed  to 
Cleveland.  Ohio,  where  he  became  iden¬ 
tified  with  the  Brush  Electric  Company. 
Later  he  had  charge  of  the  Tom  Johnson 
railways  in  Cleveland,  rebuilt  the  elec¬ 
tric  railway  system  in  Muskegon,  Mich., 
and  in  the  ’90s  took  charge  of  the  Amer¬ 
ican  Carbon  Company’s  plant  in  Nobles¬ 
ville.  Mr.  Hoen  was  77  years  of  age. 

Haller  D.  Seavey,  director  of  public 
relations  and  general  purchasing  agent 
of  the  Western  Massachusetts  Compa¬ 
nies,  died  .suddenly  June  6  in  Atlantic 
City,  where  he  was  attending  the  con¬ 
vention  of  the  National  Electric  Light 
Association.  In  addition  to  his  duties 
with  the  Western  Massachusetts  Com¬ 
panies  he  served  as  general  superintend¬ 
ent  of  distribution  and  transmission  of 
the  Turners  Falls  Light  &  Power  Com¬ 
pany.  Mr.  Seavey  entered  the  public 
utility  field  in  Maine,  his  native  .state, 
as  an  employee  of  the  Public  Works 
Company  of  Bangor,  subsequently  join¬ 
ing  the  Great  Northern  Paper  Company 
at  Millinocket,  Me.  In  1905  he  removed 
to  Greenfield,  Mass.,  with  the  Greenfield 
Electric  Light  &  Power  Company,  later 
being  made  superintendent  of  distribu¬ 
tion  in  charge  of  all  construction  work, 
maintenance  of  lines  through  the  Con¬ 
necticut  Valley  and  the  selling  of  sup¬ 
plies  as  far  south  as  Thompsonville, 
Conn.,  and  as  far  west  as  Pittsfield, 
Mass.  When  the  United  Electric  Light 
Company  joined  the  newly  formed  West¬ 
ern  Massachusetts  Companies.  Mr.  .Sea¬ 
vey  transferred  his  interests  to  Spring- 
field  as  director  of  public  relations, 
superintendent  of  transmission  and  as 
purchasing  agent. 


June  15,1929  — Electrical  IV arid 


1259 


Financial  and  Statistical  News 
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A  DKQUATELV  lo  cliaractcrize  this  week’s  stock  market  would 
/\  be  difficult  or  impossible.  With  trading  volume  at  the  lowest 
1  \  levels  in  a  year,  a  few  active  issues  churned  about  with  gains 
and  losses  fairly  well  balanced.  The  rise  of  call  money  to  8  per  cent 
had  little  apparent  effect.  Nor  had  the  announcement  of  the  advance 
oversubscription  of  the  SJ  per  cent  Treasury  loan. 

- The  rise  in  call  money  is  attributed  by  bankers  to  the  flow- 

back  to  out-of-town  banks  of  funds  sent  here  earlier  in  the  month  to 
take  advantage  of  high  money  rates.  With  midyear  settlements  in 
prospect,  however,  a  further  firming  of  rates  is  not  unexpected,  at 
least  toward  the  end  of  the  month. 

- Several  of  the  utility  common  stocks  set  up  new  high 

records  again  this  week.  Among  the  more  active  issues  were 
Southeastern  Power  &  Light,  Penn-Ohio  Edison,  Commonwealth 
Power,  Superpower  A  and  B,  etc.  Some  of  the  active  issues  arc 
now  selling  at  well  over  thirty  times  last  year’s  earnings,  against  the 
old  normal  of  ten  times  earnings  five  to  ten  years  ago. 


Small  Customer-Ownership 
Sales  in  February  and  March 

Sales  of  electric  light  and  power 
company  stock  locally  to  customers 
and  employees  dropped  to  $6,139,000 
in  Eebruary  and  to  $5,383,000  in 
March,  the  smallest  totals  thus  far  re¬ 
ported  in  records  going  back  to  June, 
1924.  The  corresponding  number  of 
shares  sold  was  80,3(X)  in  February  and 
70,300  in  March,  and  the  transactions 
were  10,150  and  9,800  respectively,  ac¬ 
cording  to  the  monthly  reports  received 
by  the  Electrical  World.  The  aver¬ 
age  transaction  was  about  $607  in 
Eebruary  and  $547  in  March.  Only 
one  company  had  sales  nearing  $1,000,- 
000  in  February  and  only  one  other 
passed  the  $5(X),(K)0  mark.  The  largest 
sale  reported  in  March  was  about  $750,- 
000  and  this  consisted  of  low-priced 
shares.  Two  others  had  sales  of  about 
$600,000  each,  their  shares  being  in  the 
$1(X)  class.  _ 

Bonbright  Issues  Ninth  Edition 
of  Public  Utility  Survey 

The  ninth  edition  of  the  annual 
survey  made  by  Bonbright  &  Company, 
covering  the  public  utility  industry,  en¬ 
titled  “Public  Utility  Points,"  has  just 
been  released.  The  booklet  covers 
capital  invested  in  the  various  branches 
of  the  utility  business,  including  elec¬ 
tric  light  and  power,  electric  railways, 
telephone  and  telegraph  companies  and 
the  gas  industry ;  growth  in  gross  reve¬ 
nue,  output  and  customers  over  a  pe¬ 
riod  of  years  and  other  pertinent  sta¬ 
tistics.  In  commenting  on  the  future 
possibilities  of  the  electric  light  and 
power  industry  the  survey  says :  “The 
field  for  future  development  in  the 
electric  power  and  light  industry  is  so 
great  that  capital  investment  is  ex¬ 
pected  to  increase  by  about  35  jier  cent 
and  gross  receijits  by  about  37  per  cent 
during  the  next  five  years  alone.”  The 
booklet  is  being  distributed  compli¬ 


mentary  up  to  100  copies.  For  orders 
in  excess  of  that  amount  the  nominal 
charge  of  31  cents  a  copy  is  made  in 
order  to  help  defray  the  cost  of  print¬ 
ing. 

Over  4,000,000  Increase 
in  Motor  Drive 

An  increase  of  3,257,951  hp.  in  elec¬ 
tric  motors  in  American  manufacturing 
establishments  driven  by  purchased  en¬ 
ergy  and  of  962,042  hp.  in  motors  driven 
by  energy  generated  in  the  industrial 
establishments  reporting  is  indicated  by 
a  comparison  of  the  returns  of  the  Cen¬ 
sus  of  Manufactures  for  1927  with  those 
for  1925.  Motorization  is  therefore 
progressing  at  the  rate  of  more  than 
2,000,000  hp.  a  year,  a  pace  slightly 
faster  than  during  the  preceding  bien¬ 
nium. 

There  has  been  a  shift  from  steam  en¬ 
gines  to  turbines,  but  the  total  amount 
of  steam  plant  shows  surprisingly  little 
change.  The  same  holds  for  internal 
combustion  engines  and  for  hydraulic 
units.  In  fact,  the  increase  in  total 
power,  3,23v3,996  hp.,  is  almost  exactly 
accounted  for  by  the  increase  in  motor 
horsepower  driven  by  purchased  energy. 

But  while  the  total  of  steam,  interna! 
combustion  and  hydraulic  drive  has  re¬ 
mained  almost  constant,  being  19,902.- 
308  hp.  in  1925  and  19.878,351  hp.  in 
1927,  more  and  more  of  this  power  is 
being  applied  electrically,  rather  than  by 


_ 

direct  mechanical  means.  Evidence  is 
the  634,041  kw.  increase  in  rating  of 
generators  and  962,042  hp.  increase  in 
motors  driven  by  them. 

General  Electric  Declares 
Extra  Dividend 

The  General  Electric  Company  de¬ 
clared  an  extra  dividend  of  $1  on  the 
common  stock  in  addition  to  the  regular 
quarterly  dividends  of  $1  on  the  common 
and  15  cents  on  the  special  stock,  all 
payable  July  26  to  stock  of  record 
June  21. 


New  Utility  Offerings 

Convertible  6  per  cent  ten-year  gold 
debentures,  series  B,  of  the  Keystone 
Water  Works  &  Electric  Corporation 
were  offered  during  the  past  week  at 
97^  and  interest,  to  yield  about  6.35 
per  cent,  a  piece  of  financing  involving 
a  total  of  $2,200,000.  Proceeds  from  the 
sale  of  this  issue  of  series  B  debentures, 
convertible  into  class  A  stock,  will  be 
used,  in  part,  for  the  acquisition  by  the 
company  of  certain  of  its  first  lien  bonds, 
to  reimburse  the  company  for  indebted¬ 
ness  incurred  in  connection  with  exten¬ 
sions  and  additions  to  the  properties  of 
subsidiaries  and  for  other  corporate 
purposes. 

The  Texas-Louisiana  Power  Company 
made  an  offering  of  first  mortgage  6 
per  cent  gold  bonds,  series  A,  to  the 
amount  of  $1,600,000,  the  price  being 
974  and  accrued  interest  to  yield  6.25 
per  cent.  Proceeds  of  this  financing  will 
be  used  to  reimburse  the  company  in 
part  for  construction  expenditures,  for 
the  acquisition  of  the  properties  of  the 
Texas-New  Mexico  Power  Company 
and  for  other  corporate  purposes. 

A  ten-mill  ion-dollar  offering  was 
made  by  the  Central  States  Electric 
Corporation  in  the  form  of  convertible 
preferred  stock,  optional  series  of  1929. 
at  $100  a  share.  This  stock  is  convert¬ 
ible  at  the  option  of  the  holder  into 
common  stock  of  the  company  at  the 
rate  of  one  share  of  common  stock  for 
each  $118  par  value  of  this  preferred 
stock. 

An  additional  issue  was  offered  by 
the  Southern  Public  Utilities  Company 
in  the  form  of  first  and  refunding  mort¬ 
gage  5  per  cent  gold  bonds  to  the 


fforscpo-iccr  of  Prime  Mcn’crs  in  Manufacturing  Establishments 

Total  "ated  oaparitv . 

1927 

.  39,000,940 

1925 

35,766,944 

Change 
-1-  3,233,996 

Sfpatn  cnninpo . 

10  140  381 

11,433,272 

5,482,468 

1,185,738 

1,800,828 

15,864,638 

—  1,292.891 
•f  1,301,082 

—  14,964 

—  17,182 
-1-  3,257,951 

Stpam  turbinps.  .  . 

Internal  combustion  ennines 

Water  wheel.s  and  water  turbines  .  . 

F.lectric  motors  driven  by  imrchase<l  eiierRy 

6,783,550 

1,170,774 

1,783,646 

.  19,122,589 

Electric  motors  driven  by  enerny  KPiierafed  in 

reporting . 

F.IeeUic  generators  (kw.) . . 

establishment 

.  11,216,700 

.  7,520,855 

10,254,658 

6,886,814 

-1-  962,042 

-1-  634,041 
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amount  of  $8,000,000,  the  price  beinj; 
lOOi  and  accrued  interest. 

The  General  Gas  &  Electric  Corpora¬ 
tion  issued  250.000  shares  of  $6  cumu¬ 
lative  convertible  preferred  stock  at 


per  share  and  accrued  dividend,  yielding 
6.30  per  cent.  Each  share  of  this  stock 
will  be  convertible  into  one  and  one-fifth 
shares  of  the  common  stock,  class  A,  of 
the  corporation. 


Associated  Gas  Shows  Impressive 
Growth  During  Year 


SHOWING  an  increase  in  gross  earn¬ 
ings  of  19  per  cent  to  a  total  of 
$42,163,550,  the  Associated  Gas  &  Elec¬ 
tric  Company  made  a  very  impressive 
advance  during  the  calendar  year  1928. 
For  the  same  period  net  revenue  of  $19,- 
170,637  showed  an  increase  of  13  per 
cent. 

The  properties  of  the  Associated  sys¬ 
tem  provide  electric  light  and  power, 
gas,  water  and  transportation  service  to 
more  than  635,000  customers  in  terri¬ 
tories  with  a  total  population  exceeding 
2,700,000.  A  total  of  767,0<;8,64r)  kw.-hr. 
of  current  was  sold  in  1928,  against 
714,792,782  kw.-hr.  in  1927,  and  more 
than  double  the  sales  of  approximately 
six  years  ago.  The  company’s  total 
assets  at  the  end  of  last  year  were  $318,- 
514,494,  which  compares  with  a  total 
of  $62,257,097  at  the  end  of  1924. 

The  Associated  Gas  &  Electric  Sys¬ 
tem  is  active  also  in  the  distribution  of 
appliances.  Gross  sales  of  electric  and 
gas  appliances  were  nearly  four  times  as 
great  in  1928  as  in  1927,  the  total 
amount  of  such  sales  for  last  year  being 
more  than  $2,500,000.  In  1926  the 
system  undertook  to  establish  and  cen¬ 
tralize  a  new-business  department  for 
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Associated  Cas  Ilarnitiys  Show 
Consistent  Groivtli 

the  purpose  of  developing  greater  use 
of  electricity  and  gas  in  the  territories 
served.  This  department  carries  a  pro¬ 
gram  for  installing  efficient  housewiring, 
including  the  rewiring  of  old  homes  and 
the  introduction  of  convenient  outlets. 

The  financial  policy  of  the  Associated 
Gas  &  Electric  System  involves  the 
e>sential  feature  of  financing  through  the 


Electric  Customers  and  Sales  Covering 
F ive-  Year  Period 


securities  of  the  parent  company  pri¬ 
marily,  instead  of  through  the  subsidi¬ 
aries.  The  company  claims  for  such  a 
policy  three  distinct  advantages:  (1) 
It  provides  a  wider  diversification  of 
business  and  earnings  for  the  securities 
of  the  company;  (2)  by  substituting 
parent  company’s  securities  for  under¬ 
lying  company’s  securities,  the  earnings 
are  more  directly  applicable  to  the  se¬ 
curities  of  the  parent  company;  (3) 
because  of  the  many  operating  units 
geographically  diversified  within  a  large 
system  of  properties,  the  individual  se¬ 
curity  issues  are  far  larger  and  conse¬ 
quently  have  wider  distribution  and 
greater  marketability  than  those  of  an 
individual  operating  unit  in  a  restricted 
area. 

The  company  cites  the  following  argu¬ 
ments  as  justifying  its  policy:  (1) 
Associated  Gas  bonds,  since  early  in 
1927,  have  been  selling  on  a  rapidly  in¬ 
creasing  yield  basis ;  financing  during 
1928  was  done  with  4^  per  cent  and 
5  per  cent  bonds,  against  5^  per  cent 
bonds  the  year  before:  (2)  there  is  a 
very  material  reduction  in  mortgage  and 
secured  debt,  with  a  consequent  strength¬ 
ening  of  the  financial  position  and  bor¬ 
rowing  capacity  of  the  company. 

During  the  past  year  the  company 
purchased,  through  subsidiaries,  several 
properties  which  were  near  those  already 
owned  and  which  could  be  advanta¬ 
geously  operated  in  connection  therewith. 
These  properties  were,  for  the  most  part, 
comparatively  small  properties  in  terri¬ 
tories  adjacent  to  those  in  the  New 
York,  Canadian  and  Philippine  groups. 

The  company  has  been  exceedingly 
active  in  the  customer-ownership  field. 


The  management  has  had  in  operation’ 
for  seven  years  a  customer-ownership 
department  for  the  purpose  of  giving 
customers  served  an  opportunity  to  in¬ 
vest  in  securities  of  the  company. 
More  than  $36,000,000  of  securities, 
chiefly  preferred  stocks,  have  been  sold 
to  approximately  40,000  customers  dur¬ 
ing  this  period.  Of  this  amount,  more 
than  $13,(XX),000  of  securities  were  sold 
to  approximately  19,000  customers 
during  the  year  1928. 

American  Superpower 
Votes  Rights 

Directors  of  the  American  Super¬ 
power  Corporation  have  voted  to  give 
common-stock  holders  of  the  company 
rights  to  subscril)e  at  $15  a  .share  to 
stock  of  the  Commonwealth  &  Southern 
Corporation  on  the  basis  of  one  Com¬ 
monwealth  &  Southern  share  for  each 
ten  common  shares  of  American  Super¬ 
power  held  after  the  split-up  of  the 
present  stock.  The  privilege  is  extended 
to  stockholders  of  record  June  18  and 
the  rights  will  expire  July  2. 


United  Corporation  Increases 
Capitalization 

At  a  recent  meeting  the  directors  of 
the  United  Corporation  voted,  subject 
to  the  stockholders’  approval  of  the  nec¬ 
essary  increase  in  stock,  to  give  to  the 
common-stock  holders  of  record  July  10, 
1929,  the  right  to  purchase  at  $37.50  a 
share  additional  common  stock  on  the 
basis  of  one  new  share  for  each  five 
shares  held  on  the  record  date.  Rights 
expire  August  15.  A  stockholders’  meet¬ 
ing  has  been  called  for  July  10,  1929,  to 
authorize  an  increase  in  the  capital  of 
the  company  from  13,000,000  to  30,000,- 
000  shares,  of  which  1,000,000  will  be 
first  preferred,  5,000,000  will  lie  prefer¬ 
ence  and  24,(X)0.000  will  be  common 
stock. 


Spokane  Utility  Closes  Big 
Customer  Campaign 

Thirty  thousand  shares  of  six-dollar 
preferred  stock  were  sold  by  the  Wash¬ 
ington  Water  Power  Company  in  a  sale 
lasting  eleven  business  days  and  closing 
on  May  27.  The  issue,  which  was  over¬ 
sold  by  2,200  shares,  was  bought  by 
4,880  customers  and  employees. 


Oklahoma  Utility  Increases  Cap¬ 
ital. — The  Public  Service  Company  of 
Oklahoma  has  increased  its  capital  stock 
from  $23,000,000  to  $32,000,000.  Per¬ 
mission  was  granted  by  the  Corporation 
Commission  of  Oklahoma  following  for¬ 
mal  voting  of  the  directors  and  stock¬ 
holders  at  the  annual  meeting  in  March. 
While  the  company  has  announced  no 
definite  improvement  program,  the 
money  has  lieen  made  available  for  fu¬ 
ture  development  of  the  territory  served 
by  the  company  as  it  is  needed  within 
the  year. 
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May  Sets  New  Production  Record 


General  manufacturing  operations 
in  the  United  States  in  May,  cor¬ 
rected  for  seasonal  variation,  and  based 
on  electrical  energy  consumption,  were 
by  far  the  highest  on  record,  surpassing 
the  previous  high  monthly  rate,  whicli 
occurred  during  the  previous  April,  by 
3.3  per  cent.  The  May  rate,  not  cor¬ 
rected  for  seasonal  variation,  was  0.4 
per  cent  above  April,  but  was  2.6  per 
cent  under  the  peak  of  general  pro¬ 
ductive  operations  reached  in  February. 
Compared  with  May,  1928,  the  current 
oi)erations  were  on  a  plane  15  per  cent 
above  May  last  year.  The  first  five 
months  of  the  current  year  has  wit¬ 
nessed  an  average  rate  of  manufacturing 
activity  13.2  per  cent  over  the  same 
period  in  1928. 

Every  section  of  the  country  reported 
May  rate  of  operations  materially  over 
May  last  year.  The  Western  States  lead 
with  a  gain  of  about  31  per  cent,  fol¬ 
lowed  hy  the  Southern  States  with  a 
gain  of  \7A  per  cent,  the  North  Central 


States  with  17.1  per  cent.  Middle  At¬ 
lantic  States  15.5  per  cent  and  New 
England  reporting  a  gain  of  13.0  per 
cent. 

All  but  two  of  the  manufacturing 
groups — leather  products,  and  paper  and 
pulp — recorded  a  material  gain  during 
May  over  May  of  last  year.  The  largest 
gain  over  last  year,  and  a  record  rate 
of  activity,  was  reported  by  the  rolling 
mills  and  steel  plants.  These  plants 
recorded  the  very  unusual  gain  of  12.3 
per  cent  over  April  and  a  gain  of  37.8 
jjer  cent  over  ^lay  last  year.  During 
the  first  five  months  of  the  year  the 
average  rate  of  operations  by  these 
plants  was  25.4  per  cent  over  the  same 
period  last  year.  May  rate  of  operations 
in  the  ferrous  and  non-ferrous  metal 
working  plants  was  about  2.8  per  cent 
under  April,  hut  was  still  17.5  per  cent 
over  May,  1928.  < 

The  automobile  manufacturing  indus¬ 
try,  including  the  manufacture  of  parts 
and  accessories,  recorded  a  drop  in 


operations  during  May  of  5.2  per  cent  as 
compared  with  April,  but  was  still  on  a 
plane  14.3  per  cent  above  May,  1928. 
It  appears,  therefore,  that  the  peak  of 
operations  in  these  plants  during  the 
present  season  was  reached  in  April,  as 
was  the  case  last  year. 

Textiles,  which  at  this  time  last  year 
was  witnessing  a  distinct  slump,  re¬ 
corded  a  May  rate  of  activity  1.4  per 
cent  over  April,  and  was  22.9  per  cent 
over  May  last  year. 


A.merican  Brown  Boveri  to  Pay 
14  PER  Cent  Dividend  in  Accumula¬ 
tions.  —  Directors  of  the  American 
Brown  Boveri  Electric  Corporatioi. 
have  declared  a  regular  quarterly  divi¬ 
dend  of  1|  per  cent  and  a  dividend  of 
14  per  cent  on  the  7  per  cent  cumulative 
preferred  stock  (covering  the  two  years’ 
dividend  accumulation  that  existed  or 
the  issue),  payable  July  1  to  holders  of 
record  June  20.  The  last  preferred 
distribution  was  made  on  April  1,  1927. 
when  li  per  cent  was  paid. 


Corrected  for  Number  of  Working  Do/s,  But  Not  -kr  Seasonal  Varlafion 


These  Data  are  compiled  by  tLtuTRlCAL  'WORLD 
and  are-based  on  monthly  consumption  of  electri¬ 
cal  energy  by  3,626  large  manufacturing  plan+s  in 
vdrious  industries,  and  scattered  fhrouphout  fhe 
nation 
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Business  News  and  Market  Conditions 


cJk  _ 

Recent  Economic  Changes 
Committee  Reports  Findings 

Acceleration  rather  than  structural 
change  is  the  key  to  an  understanding 
of  the  recent  economic  advancements 
of  the  nation  and  the  maintenance  and 
extension  of  the  economic  balance  be¬ 
tween  production  and  consumption  is 
suggested  as  the  means  of  insuring  an 
increasingly  prosperous  future  for  the 
United  States,  according  to  the  findings 
of  the  Committee  on  Recent  Economic 
Changes  of  the  President’s  Conference 
on  Unemployment. 

‘‘To  maintain  this  balance,  and  to  ex¬ 
tend  it  into  fields  which  are  not  now 
in  balance  with  the  more  prosperous 
elements  of  the  nation  is  clearly  an  im¬ 
portant  problem  of  leadership,”  it  says, 
asserting  at  another  point  that  ‘‘we 
seem  only  to  have  touched  the  fringe  of 
our  potentialities.” 

The  committee  bases  its  prediction 
of  a  continuous  rise  of  living  standards 
on  the  maintenance  of  high  wages  in 
the  light  of  the  “insatiable  commodity 
demand,”  an  increasing  application  of 
scientific  and  management  skill  and  on 
the  elimination  of  speculation. 

The  skillful  application  of  “the  prin¬ 
ciple  of  equilibrium”  in  every  economic 
relation  if  the  nation  is  to  “maintain 
our  economic  advantage  or  fully  hope 
to  recognize  our  economic  future”  is 
the  “outstanding  fact”  pointed  out  by 
the  survey. 

“If  natural  resources  are  wastefully 
used :  if  money  in  quantity  is  taken 
out  of  production  and  employed  for 
speculation ;  if  any  group  develops  a 
method  of  artificial  price  advancement 
which  puts  one  commodity  out  of  bal¬ 
ance  with  others ;  if  either  management 
or  labor  disregards  the  common  inter¬ 
est — to  this  extent  equilibrium  will  be 
destroyed  for  all.” 

A  maintenance  of  high  wages,  in  the 
light  of  the  report,  would  assure  the 
continuous  advance  of  living  standards 
for  the  majority  of  the  nation’s  popu¬ 
lation. 

“The  survey  has  proved  conclu¬ 
sively,”  the  report  continues,  “that 
wants  are  almost  insatiable ;  that  one 
satisfied  makes  way  for  another.  The 
conclusion  is  that  economically  we  have 
a  boundless  field  before  us ;  that  there 
are  new  wants  which  will  make  way 
endlessly  as  fast  as  they  are  satisfied.” 

Advancing  use  of  automatic  machin¬ 
ery,  it  is  agreed,  causes  “technological” 
unemployment,  as  displaced  workers 
were  forced  to  find  jobs  elsewhere  than 
in  their  original  industry.  But  the  in¬ 
creasing  output  of  goods  and  increas¬ 
ing  demand  for  sales  and  services  in 
connection  with  their  use.  the  increas¬ 
ing  of  leisure  and  consumptive  wants 
developed  in  leisure  are  said  to  have 
provided  a  field  for  filling  the  employ¬ 
ment  gaps. 

The  report  deals  with  the  period 


from  1922  to  1929  and  is  the  third  sur¬ 
vey  growing  out  of  the  President’s  Con¬ 
ference  on  Unemployment  of  1921,  the 
two  former  reports  having  to  do  with 
business  cycles  and  unemployment  and 
with  seasonal  operations  in  the  con¬ 
struction  industries. 


Electric  Industrial  Trucks 
and  Tractors 

April  shipments  of  electric  industrial 
trucks  and  tractors,  as  reported  to  the 
Department  of  Commerce  by  the  eleven 


Shipment  of  Electric  Industrial 
Trucks  and  Tractors 


■ - Domestir - 

Trac-  All  Other 


1928 

Total 

tors 

Types 

Export! 

January . 

112 

5 

98 

9 

February’ . 

119 

15 

86 

18 

March . 

129 

18 

95 

16 

April . 

136 

9 

121 

6 

Four  months.. 

496 

47 

400 

•  49 

May . 

114 

8 

93 

13 

June . 

116 

6 

96 

14 

July.. . . 

107 

5 

87 

15 

.\ugust. . . 

96 

5 

85 

6 

.September. 

118 

11 

102 

5 

October . 

134 

5 

109 

20 

Noveml)er. . 

132 

9 

117 

6 

I)e<'ember . 

153 

10 

126 

17 

Total  (year) 
1929 

1,466 

106 

1,215 

145 

January . 

152 

4 

129 

19 

February.. 

134 

10 

121 

3 

March 

*211 

14 

*187 

10 

.\pri1 . 

194 

12 

169 

13 

Four  months. . 

691 

40 

606 

45 

♦Revisetl. 

leading  manufacturers  in  the  industry, 
were  194,  as  compared  with  211  in 
March  and  136  in  April,  1928. 


British  Central  Electricity 
Board  Issues  Report 

Substantial  progress  has  already  been 
made  toward  the  complete  electrifica¬ 
tion  of  the  United  Kingdom,  which  is 
the  ultimate  objective  of  the  electricity 
(supply)  act  of  1926.  Schemes  of  the 
Electricity  Commissioners  for  the  sup¬ 
ply  of  electricity  in  bulk,  which  have 
actually  been  adopted  by  the  Central 
Electricity  Board,  cover  42  per  cent  of 
the  country’s  total  area  and  nearly  75 
per  cent  of  its  population. 

Ultimately,  by  means  of  the  grid 
system  of  main  transmission  lines, 
cheap  electricity  will  be  available  in 
practically  every  part  of  Britain.  Con¬ 
tracts  placed  bv  the  end  of  last  vear 
totaled  nearly  £3.0()0.(X)0  ($15,(X)0,(W0), 
but  in  the  following  three  months  addi¬ 
tional  contracts  brought  the  aggregate 
value  of  the  work  in  hand  to  £8,150,- 
()(X)  ($40,750,000).  Electricity  is  now 
being  supplied  by  the  line  from  Bed¬ 
ford  to  Little  Barford,  to  which  falls 
the  distinction  of  being  the  first  sec¬ 
tion  of  the  whole  scheme  to  come  into 
actual  operation.  The  line  from  Clyde’s 
Mill  to  Bonnybridge  (Glasgow)  will 
also  be  brought  into  service  within  a 
very  short  time. 

The  full  story  of  this  beginning  is 
told  in  the  first  annual  report  of  the 
Central  Electricity  Board,  which  has 
just  been  issued.  It  covers  the  period 
from  the  setting  up  of  the  board  on 
March  1,  1927,  to  December  31,  1928. 
.According  to  the  report,  the  function 
of  the  Central  Electricity  Board  is 
“to  co-operate  with  the  supply  industry 
in  reducing  the  cost  of  production.” 


Imports  of  Electrical  Apparatus 

First  Quarter  of  1 929 

(Data  furnistiiHl  by  the  Bureau  of  Foreign  and  O  omestie  Coinmeree> 


First 

.\rticle  Quarter 

Carbon-filament  incandescent  electric 
lamps; 

Miniature .  $156,282 

Country 

Austria . 

Australia . 

Other  lamps .  ...  93,057 

Metal-filament  incandescent  lamps: 

Miniature .  1,238 

Brasil .  . 

Other  electric  lamps,  including  neon,  etc.  1,885 

Transformers .  24 

Canada .  . 

Converters,  double-current  and  motor- 
generators,  dynamotors  and  other  con- 

China . 

Cuba .  . 

Switches,  circuit  breakers,  fuses,  choke 

coils,  reactors,  sockets,  plugs,  etc .  738 

Motors,  stationary,  railway,  vehicle, 

automotive,  and  other .  1,499 

Table,  household,  kitchen  and  hospital 
utensils  and  similar  hollow  or  flat 
ware  containing  electrical  heating 
element: 

Electric  flatirons .  390 

Therapeutic  apparatus  and  X-ray  ma¬ 
chines .  10,588 

Denmark  . 

Finland  . 

France.  . 

Germany . 

Hungary . 

Italy . 

Japan . 

Mexico . 

Netherlands . 

Newfoundland  and  Labrador . 

Radio  and  wireless  apparatus  and  parts.  .  34,671 

Telegraph  apparatus .  1,762 

Telephone  apparatus .  29 

Storage  batteries  and  parts  1,479 

Batteries  other  than  storage  256 

Electrical  machinery  and  parts.  81,270 

Electric  apparatus  and  parts .  1 83,787 

I'otal .  $570,131 

Philippine  I.slands . 

Portugal . 

Roumania . 

Spain . 

Sweden . 

Switzerland . 

United  Kingdom . 

Total . 

First 

Quarter 

$43,579 

97 


2,266 


6,059 


330 

1,857 

50 

15,067 

126,916 


492 

182,306 


1,506 

139 

332 


144,803 

4,404 

39,928 


$570,131 
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Market  Conditions 

c/^H. _ 

The  volume  of  equipment  business  is  largest  in  the  East 
and  West  Coast  areas  this  week.  Work  in  prospect  on  the 
Pacific  is  probably  the  largest  on  record.  On  the  North  Pacific 
motor  sales  are  a  feature. 

- The  hu'.h-i.icht  in  Middle  West  business  at  the  moment 

is  new  construction  by  the  utilities,  especially  circuit  revision  work. 

- In  the  Soi’TiiEAST  central-station  business  is  normal.  The 

largest  orders  recorded  are  for  power  transformers. 

- Heavy  indi'striai.  equipment  orders  have  declined  in  New 

England,  where  buying  in  general  is  somewhat  less  active  than 
during  recent  weeks. 

- As  INDICATED  ALREADY,  THE  EASTERN  SeABOARD  is  a  high  Spot 

in  eiiuipment  business  and  there  is  virtually  no  indication,  as  yet, 
of  seasonal  recession. 


Industrial  Business  Advances 
in  Eastern  District 

Industrial  account  shows  greater 
activity  in  the  Eastern  district,  and  with 
sales  to  central  stations  holding  at  a 
satisfactory  level,  there  is  little  indica¬ 
tion  of  the  anticipated  seasonal  reces¬ 
sion.  A  New  York  manufacturer  of 
insulating  and  building  materials  has 
placed  an  order  for  a  750-kw.  turbo-gen¬ 
erator  for  a  New  Jersey  plant,  costing 
$4().()(K).  A  contracting  company  in 
Minnesota  has  purchased  electric  drives 
for  locomotives  of  gas-electric  type  from 
a  New  York  interest,  amounting  to 
$6(),()()().  A  metropolitan  copper  com¬ 
pany  has  given  a  contract  to  a  New 
York  manufacturer  of  switching  equip¬ 
ment  totaling  $50,000  for  a  plant  in¬ 
stallation  in  Texas.  A  manufacturer  of 
motors  reports  brisk  inquiries  from  iron 
and  steel  mills,  with  expectation  of  early 
orders  for  heavy  mill  type  units  from 
the  Pittsburgh  and  Birmingham  dis¬ 
tricts.  Another  active  quarter  of  demand 
is  the  automobile  plants  centered  in 
Michigan  and  already  a  sizable  account 
has  been  secured  for  motors,  switching 
eciuipment  and  accessory  apparatus.  A 
maker  of  cars  is  in  the  market  for  about 
500  small  capacity  motors  for  general 
service. 

A  feature  of  the  week  in  the  Eastern 
district  is  the  beginning  of  active  work 
by  the  Delaware,  Lackawanna  &  West¬ 
ern  Railroad  Company  for  the  proposed 
electrification  of  a  portion  of  its  subur¬ 
ban  lines  in  New  Jersey,  totaling  173 
miles  of  track.  Bids  will  be  received 
at  New  York  until  June  24  for  steel 
structures  for  catenary  supports,  total¬ 
ing  about  4.000  tons.  Closely  following, 
bids  will  be  asked  for  substation  eijuip- 
ment  and  for  structural  steel  and  other 
reijuired  materials.  The  railroad  has 
abandoned  plans  for  a  central  station  and 
has  contracted  for  power  with  the  Pub¬ 
lic  Service  Electric  &  Gas  Company,  the 
Jersey  Central  Power  &  Light  Company 
and  the  New  Jersey  Power  &  Light 
Company,  respectively.  The  entire  pro¬ 
ject  is  estimated  to  cost  $15.000,(K)0. 

Central  stations  show  an  improved 
call  for  high-tension  equipment.  Switch¬ 
ing  apparatus  is  under  a  more  active 
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call.  metropolitan  central  station  has 
placed  a  commitment  for  equipment  of 
this  kind  with  a  State  maker,  costing 
$60,000.  A  power  company  in  Tennes¬ 
see  has  ordered  a  synchronous  conden¬ 
ser  unit,  with  miscellaneous  switchgear 
and  auxiliaries  to  an  amount  of  $40,000. 
Condenser  demand  is  trending  upward 
and  the  outlook  is  favorable.  Wire  and 
cable  account  shows  little  change.  Con¬ 
struction  projects  are  as  follows: 

The  Mohawk  Carpet  Company,  Amster¬ 
dam,  N.  Y.,  plans  extensions  to  cost 
$1,000,000.  The  Crouse-Hinds  Company, 
Syracuse,  N.  Y.,  will  build  an  addition  to 
its  electric  device  manufacturing  plant  to 
cost  $135,000.  The  Curtiss  Airports  Cor¬ 
poration,  New  York,  plans  an  airport  and 
flying  field  in  the  Bronx  to  cost  $2,500,000. 
The  Quisenberry  PYed  Manufacturing 
Company,  Buffalo.  N.  Y.,  plans  a  mill  and 
elevator  to  cost  $250,000.  The  Rochester 
Packing  Company,  Rochester.  N.  Y..  will 
soon  take  bids  for  a  cold  storage  plant  to 
cost  $150,000.  The  General  Motors  Cor¬ 
poration,  Detroit,  plans  an  as.sembling  plant 
at  Tonawanda,  N.  Y.,  to  cost  $500,000. 
The  Fairchild  Aviation  Corporation,  New 
York,  will  build  an  assembling  and  service 
plant  at  Amity ville,  L.  I.,  to  cost  $100,000. 
The  Sonatron  Tube  Company,  Newark. 
N.  J.,  plans  an  addition  to  cost  $125,000. 
The  Gilby  Wire  Company,  Newark,  N.  J., 
will  build  an  addition  to  cost  $60,000.  The 
Public  Service  Electric  &  Gas  Company, 
Newark,  N.  J.,  plans  a  power  substation  at 
Keasbey,  N.  J.,  to  cost  $140,000  and  a  sub¬ 
station  in  the  Hackensack  district  to  cost 
$250,000.  The  Pitcairn  Aircraft,  Inc., 
Philadelphia,  plans  a  plant  at  Hallowell, 
Pa.,  to  cost  $100,000.  The  Bethlehem  Steel 
Company,  Bethlehem,  Pa.,  plans  extensions 
in  its  mill  at  Lebanon,  Pa.,  to  cost  $1,000,- 
000.  The  Department  of  City  Transit, 
Philadelphia,  will  build  a  substation  to  cost 
$160,000.  The  Frankford  Grocery  Com- 
jiany,  Philadelphia,  will  build  a  storage  and 
distributing  plant  to  cost  $500,000.  The 
Fourth  Avenue  garage.  Pittsburgh,  will 
take  bids  for  a  service,  repair  and  garage 
building  to  cost  $275,0(X).  The  American 
Oil  Company.  Baltimore,  Md.,  plans  an  oil 
storage  and  distributing  plant  at  Atlantic 
City,  N.  J.,  to  cost  $85,000,  and  contem¬ 
plates  expansions  in  similar  plant  at  Wil¬ 
mington,  Del.,  to  cost  close  to  a  like 
amount.  The  Quartermaster,  Marine 
Corps,  Washington,  will  receive  bids  until 
June  20  for  two  refrigerating  units  (Sched¬ 
ule  799).  The  Bureau  of  Yards  and 
Docks,  Navy  Department,  Washington,  is 
asking  bids  until  June  19  for  an  electric 


distributing  system  at  the  Marine  Bar¬ 
racks,  Parris  Island,  S.  C.,  including  poles, 
insulators,  high-tension  mains,  etc.  (Specifi¬ 
cation  5905.) 

Buying  Quiet  in 

New  England  District 

Less  activity  in  buying  is  reported  in 
the  New  England  district.  Heavy  in¬ 
dustrial  equipment  orders  have  fallen 
off,  but  central-station  supplies  are  mov¬ 
ing  well.  Small  motor  sales,  according 
to  one  manufacturer,  are  steady  and 
machine  tool  manufacturers  are  buying 
in  good  volume.  Recently  one  order  for 
a  group  amounting  to  about  $2,000  was 
received.  Over  200  hp.  in  motors  wbn 
recently  added  to  a  New  Hampshire  tan¬ 
nery.  Transformer  sales  are  steady, 
while  line  extensions  are  numerous  and 
the  volume  of  materials  required  is  very 
encouraging.  New  station  construction 
materials  and  apparatus  are  in  fair  de¬ 
mand.  Insulator  sales  are  steady  in 
small  lots  and  line  material  shipments 
are  increasing.  While  negotiations  are 
quiet  there  is  projected  in  engineers 
offices  a  very  encouraging  volume  of 
new  construction  projects  which  pre¬ 
sage  favorable  business  for  the  latter 
half  of  the  ensuing  year.  Construction 
projects  are  as  follows: 

The  Otis  Elevator  Company,  Boston, 
plans  an  addition  to  cost  $100,000.  The 
Worcester  Wire  Works,  Inc.,  Worcester, 
Mass.,  plans  an  addition  to  cost  $50,000. 
The  Aircraft  Corporation  of  America,  Mil¬ 
ford,  Conn.,  will  build  an  aircraft  manu¬ 
facturing  plant,  to  cost  $75,0(K). 

Orders  for  Transformers 
Head  List  in  Southeast 

Little  activity  of  an  unusual  nature  is 
to  be  noted  in  the  Southeast  at  this 
time.  The  general  volume  of  business 
is  reasonably  well  sustained,  but  no  in¬ 
dividually  large  orders  are  reported  in 
the  central  station  line  and  only  one  is 
reported  in  the  industrial.  A  power 
company  in  Mississippi  ordered  $25,000 
in  power  transformers,  while  a  Georgia 
company’s  orders  for  poles  and  line 
materials  aggregated  $11,000.  One  com¬ 
pany  ordered  $4,600  in  sign  eijuipment 
for  installation  at  branch  stores.  Some 
other  central-station  orders  were  for 
transformer  equipment  amounting  to 
$4,000,  insulators  amounting  to  $2,500 
and  small  .switching  equipment  totaling 
$1,661.  The  only  outstanding  order 
from  industrials  was  placed  by  an  Ala¬ 
bama  steel  mill  for  7,000  hp.  blooming 
mill  machinery  approximating  $250,000. 
A  tire  fabric  manufacturing  plant  in 
Georgia  ordered  $8,000  in  wiring  sup¬ 
plies,  while  a  rayon  plant  in  the  same 
state  ordered  $6,000  in  wiring  supplies 
and  $2,000  in  residential  lighting  fix¬ 
tures  for  its  mill  village.  A  cotton  mill 
in  Georgia  ordered  $4,000  in  distribu¬ 
tion  materials  for  its  mill  village  system, 
and  another  manufacturing  plant  in  that 
state  ordered  three  carloads  of  creosoted 
pine  poles.  Two  Georgia  municipalities 
signed  contracts  covering  the  construc¬ 
tion  of  “whiteway”  systems.  Construc¬ 
tion  projects  are  as  follows: 

The  Blue  Diamond  Coal  Company,  Cin¬ 
cinnati,  Ohio,  plans  a  coal  mining  plant 
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near  Bonny  Blue,  Va.,  to  cost  $500,000. 
The  Scohy  Sheet  Glass  Company,  Sister- 
ville,  W.  Va.,  will  make  extensions  to  cost 
$80,000.  Carrollton,  Ky.,  plans  an  orna¬ 
mental  lighting  system.  The  Duke  Power 
Company,  Charlotte,  N.  C.,  plans  a  power 
substation  at  Winston-Salem,  N.  C.,  to 
cost  $100,000. 

Prospective  Building  on  Coast 
Unprecedented  in  Volume 

Business  is  very  good  on  the  Pacific 
Coast,  with  many  new  jobs  in  sight  and 
much  work  still  in  the  estimation  stage, 
ddiere  is  an  unprecedented  amount  of 
new  work,  largely  as  a  result  of  such 
missionary  and  selling  effort,  as  the 
I’acific  Gas  &  Electric  Company’s  light¬ 
ing  and  range  campaigns.  Pow’er  com¬ 
pany  business  included  three  carloads  of 
hardware,  two  carloads  of  sizes  4  and  6 
hare  copper  wire,  three  carloads  of 
4,500- volt  sector  cable,  sizes  0  to  1,000.- 
000  circ.mil,  and  many  miscellaneous 
maintenance  orders.  The  jobs  being 
figured  include  the  naval  munition  plant 
at  Hawthorne,  Nev.,  involving  80  build¬ 
ings,  and  new’  buildings  for  the  Univer¬ 
sity  of  Nevada  at  Reno.  The  Southern 
Pacific  Company’s  annual  lamp  contract, 
effective  July  1,  covers  $150,000  worth 
of  large  and  miniature  lamps  and  is 
being  figured.  The  city  of  Oakland’s 
lamp  requirements  are  also  being  fig¬ 
ured.  Machinery  orders  include  a 
group  of  500-kva.  transformers  valued 
at  $10,000  for  the  Southern  California 
Edison  Company,  $20,000  worth  of 
meters,  sw’itches  and  transformers  for 
an  Arizona  copper  mine,  a  $15,000 
Diesel  engine  generator  for  another,  and 
Westinghouse  car  equipment  for  four 
electric-gasoline  interurban  coaches  for 
a  steam  railroad.  Street-lighting  busi¬ 
ness  covers  a  $10,000  aw'ard  at  Salinas, 
a  $3,500  aw'ard  at  Santa  Barbara,  and 
55  single  light  jobs  at  Berkeley  and 
Sacramento,  Calif.  The  Pacific  Gas  & 
Electric  Company  is  in  the  market  for 
annual  crossarm  requirements  estimated 
at  50  carloads. 

Apparatus  sales  w'ere  very  light  in 
the  Puget  Sound  district,  although  there 
are  several  orders  from  central  station 
companies  and  pulp  and  paper  mills  in 
immediate  prospect.  The  motor  move¬ 
ment  w’as  reported  from  fair  to  good. 
The  Western  Washington  Electric  Idght 
&  Power  Company,  a  subsidiary  of  the 
Federal  Light  &  Traction  Company,  is 
starting  construction  of  a  three-and-a- 
half-million-dollar  dam  and  reservoir  on 
the  North  River,  in  Pacific  County,  the 
first  step  in  connection  with  the  installa¬ 
tion  of  two  12,500-hp.  generating  units, 
to  be  followed  later  by  a  third  of  similar 
capacity.  Forty  miles  of  66.000-volt 
transmission  line,  serving  the  Grays 
Harbor  cities,  also  will  be  constructed. 
The  city  of  Seattle  for  the  time  being 
has  abandoned  the  plan  for  the  three- 
million-dollar  dam  at  Hanging  Rock 
and  w’ill  spend  $25,000  in  raising  the 
Crib  dam  now  serving  the  Gorge  Creek 
plant.  The  city  of  Seattle  is  now  taking 
i>ids  for  100,000  lb.  of  Nos.  2  and  4 
weatherproof  copper  wire  and  the  city 
of  Tacoma  for  a  year’s  supply  of  glass¬ 
ware  for  street  lighting  and  commercial 
lamps.  The  Puget  Sound  Pow'er  & 


Light  Company  will  build  about  75  miles 
of  rural  transmission  lines  in  Snohomish 
County.  The  city  of  Seattle  awarded  a 
contract  for  a  power  tunnel  from  the 
Diablo  dam.  a  portion  of  the  Skagit 
hydro-electric  project,  to  Rumsey  & 
Jordan.  Seattle,  for  $544,894.  Con¬ 
struction  projects  are  as  follows: 

The  Cudahy  Packing  Company,  Omaha. 
Neb.,  plans  an  addition  to  the  packing  plant 
and  lard  refinery  at  Los  .Angeles,  Calif.,  to 
cost  $100,000.  The  Kinner  Airplane  & 
Motor  Corporation,  Los  .Angeles,  plans 
additions  to  cost  $200,000.  The  E.  L. 
Travia  Industrial  Terminal  Corporation, 
Los  Angeles,  plans  a  plant  to  cost  $5,000,- 
000.  The  Holland  Fertilizer  Company. 
Bellingham,  Wash.,  contemplates  a  plant 
to  cost  $100,000.  The  Washington  Irriga¬ 
tion  &  Development  Company,  Seattle,  plans 
a  hydro-electric  power  plant  on  the  Colum¬ 
bia  River  in  Grant  County,  Wash.,  with  a 
capacity  of  200,000  hp..  to  cost  $30,000,000. 
The  Great  Northern  Railw’ay  Company, 
St.  Paul,  Minn.,  plans  extensions  in  the 
shops  at  Hillyard  and  Spokane,  Wash.,  to 
cost  $125,000.  The  General  Petroleum 
Corporation.  Seattle.  Wash.,  plans  an  addi¬ 
tion  to  the  storage  and  distributing  plant 
to  cost  $100,000.  Black  Ragle.  Helena, 
Mont.,  and  Gallup.  N.  M.,  plan  ornamental 
lighting  systems.  The  Montana-Dakota 
Power  Company.  Minneapolis,  Minn.,  plans 
steam-operated  electric  power  plants  at 
Richey  and  Circle.  Mont.,  respectively,  to 
cost  $150,000.  The  Harmony  Mines  Com¬ 
pany.  Salmon.  Idaho,  plans  a  power  plant 
to  cost  $70,000.  The  Illinois  Zinc  Com¬ 
pany,  Chicago,  plans  extensions  in  the  plant 
at  Deming,  N.  M..  to  cost  $200,000. 

Business  in  St.  Ijouis 
Shou's  Little  Change 

There  ha.s  been  very  little  change  in 
conditions  in  the  St.  Louis  district.  In 
spite  of  labor  troubles  there  has  been  a 
good  volume  of  construction  material 
moving.  The  demand  for  apparatus  of 
all  kinds  is  holding  up.  but  there  have 
been  no  orders  of  exceptional  size  re¬ 
ported.  One  order  amounting  to  $2,500 
was  for  motors  and  transformers,  a 
switchboard  for  the  municipal  plant  in 
.southeast  Missouri  costing  $3,000  and 
a  lot  of  poles,  insulators  and  wire  for  a 
power  company  in  northern  Arkansas 
to  cost  $3,750  are  all  the  orders  worthy 
of  note.  Construction  projects  are  as 
follows : 

The  .American  Asphalt  Roof  Corpora¬ 
tion.  Kansas  City.  Mo.,  plans  an  addition 
to  cost  $100,000.  The  Green  Brothers 
Grocery  Company,  Kansas  City,  Mo.,  plans 
a  storage  and  distributing  plant  to  cost 
$130,000.  The  St.  Louis  Electric  Ter¬ 
minal  Railway  Company,  St.  Louis,  plans 
a  freight  and  express  terminal  building  to 
cost  $1,000,000.  The  Ozark  Copper  Com¬ 
pany.  Springfield.  Mo.,  plans  extensions  in 
its  plant  at  Winona,  Mo.,  to  cost  $80,000. 
The  Atchison,  Topeka  &  Sante  Fe  Railway 
Company,  Chicago,  plans  extensions  in 
shops  at  Emporia.  Kan.,  to  cost  $150,000. 
The  Osage  .Aircraft  Company,  Pawhuska, 
Okla..  plans  an  airplane  manufacturing  plant 
to  cost  $70,000.  The  Public  Service  Com¬ 
pany  of  Oklahoma,  Tulsa.  Okla.,  will  make 
extensions  in  its  street  lighting  system. 
The  Standard  Gravel  Company,  Shreve¬ 
port,  La.,  plans  a  plant  at  Camden,  Ark., 
to  cost  $75,000.  The  Texas  Power  &  Light 
Company.  Dallas,  Tex.,  plans  a  transmis¬ 
sion  line  from  Springtown  to  Boyd,  Tex., 
to  cost  $50,000.  The  Premier  Granite 
Quarries,  Inc.,  LaGrange,  Tex.,  plans  a 


plant  at  Llano,  Tex.,  to  cost  $65,000.  The 
Texas  Electric  Service  Company,  Dallas, 
Tex.,  plans  extensions  in  the  street  lighting 
system  at  Midland,  Tex.  Teague.  Tex., 
plans  a  municipal  electric  light  and  power 
plant  to  cost  $115,000.  The  Lafayette 
Compress  &  Warehouse  Company,  Lafay¬ 
ette,  La.,  will  build  an  addition  to  cost 
$100,000.  Shreveport.  La.,  plans  a  fltxxl- 
lighting  system  and  beacon  lamps  at  its 
municipal  airport. 

Utility  Companies  Active 
in  Middle  JVest 

The  volume  of  busine.ss  is  increasing 
slowly  and  all  indications  seem  to  point 
to  a  continuation  of  the  pre.sent  pros¬ 
perous  condition  in  the  Middle  West. 
Settlement  of  the  iron  workers’  strike  in 
the  .hicago  district  is  looked  upon  as  a 
f'  .orable  indication  for  building  activi¬ 
ties.  The  utility  companies  are  busy 
with  a  large  amount  of  construction, 
particularly  circuit  revision  work.  Some 
interesting  orders  that  have  been  placed 
include  one  for  nine  333-kva..  12.(X)0- 
volt  power  transformers,  one  for  50 
in-kva.,  50  25-kva..  50  50-kva..  25  75- 
kva.  pole  type  distribution  transformers, 
500,000  lb.  of  triple-braid  weatherproof 
wire  and  cables  and  “Mazda”  lamps 
valued  at  $150,000.  Jobbers’  sales  are 
normal.  There  has  been  a  brisk  de¬ 
mand  for  electric  fans,  one  jobber  plac¬ 
ing  a  single  order  for  fans  valued  at 
$55,000.  Construction  projects  are  as 
follows : 

The  Champion  Porcelain  Company.  De¬ 
troit.  plans  an  addition  to  cost  $75,000. 
The  Commonwealth  Brass  Company,  De¬ 
troit,  will  build  an  addition  to  cost  $65,000. 
The  Chevrolet  Motor  Company,  Detroit, 
will  build  an  addition  to  its  plant  at  Flint, 
Mich.,  to  cost  $450,000.  The  Automotive 
Fan  &  Bearing  Company,  Jackson,  Mich., 
plans  a  plant  to  cost  $150,000.  The  Hayes 
Wheel  Company,  Jackson.  Mich.,  will  build 
an  addition  to  its  plant  at  Chatham.  Ont., 
Can.,  to  cost  $500,000.  The  Olds  Motor 
Works,  Lansing,  Mich.,  will  build  an  addi¬ 
tion  to  cost  $400,000.  The  Great  Lakes 
Aircraft  Corporation,  Cleveland,  will  estab¬ 
lish  an  airplane  manufacturing  plant  at 
Marysville,  Mich.,  to  cost  $200,000.  The 
Michigan  Central  Refining  Company.  Mus¬ 
kegon,  Mich.,  a  subsidiary  of  the  Amarillo 
Producers  &  Refiners  Corporation,  Ama¬ 
rillo,  Tex.,  will  build  an  oil  refinery  at 
Muskegon  to  cost  $90,000.  The  Muskegon 
Motor  Specialties  Company,  Muskegon, 
Mich.,  plans  an  addition  to  cost  $100,000. 
The  Cbmmonwealth  Edison  Company,  Chi¬ 
cago,  plans  a  transmission  terminal  to  cost 
$25,0^.  Gane  Brothers  &  Lane.  Inc.,  Chi¬ 
cago,  plan  a  bookbinding  plant  to  cost 
$85,000.  The  American  Encaustic  Tile 
Company,  Indianapolis,  Ind.,  plans  an  addi¬ 
tion  to  cost  $100,000.  The  Warner  Gear 
Company.  Muncie,  Ind.,  plans  an  addition 
to  its  automotive  gear  plant  to  cost  $125,- 
000.  The  B.  F.  Goodrich  Company,  Akron, 
Ohio,  will  build  an  addition  to  its  rubber 
mill  to  cost  $500,000.  The  Buckeye  Ribbon 
&  Carbon  Company.  Cleveland,  plans  an 
addition  to  cost  ^)0,000.  The  Willys-Over- 
land  Company.  Toledo.  Ohio,  plans  a  branch 
automobile  assembling  plant  at  Antwerp, 
Belgium,  to  cost  $500,000.  The  Hazel- 
.Atlas  Glass  Company,  Zanesville.  Ohio, 
will  build  an  addition  to  cost  $100,000.  The 
Ottert:.il  Power  Company,  Fergus  Falls, 
Minn.,  plans  extensions  in  the  street-light' 
ing  system  at  Voltaire,  N.  D.  Dubuque. 
Iowa,  will  install  an  ornamental  lighting 
system. 
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More  Activity  in  All  Metals, 
at  Firm  Prices 

More  copper,  lead,  zinc  and  tin  has 
been  sold  since  June  5  than  for  many 
weeks.  This  is  not  to  say  that  a  buying 
wave  of  any  great  magnitude  is  on.  for 
business  has  been  meager  for  some  time, 
but  it  does  indicate  that  consumers’ 
stocks  have  reached  the  point  where 
additional  supplies  must  be  ordered  for 
early  use. 

Most  of  this  metal  has  been  for 
prompt  shipment  and  at  unchanged 


Texas  Creosoting  Buys 
Houston  Wood  Preserving 

The  Te.xas  Creosoting  Company, 
Orange,  Tex.,  announces  the  purchase 
of  the  plant  of  the  Houston  Wood  Pre¬ 
serving  Company  of  Houston.  Tex, 
The  Houston  company  has  a  modern 
creosoting  plant,  covering  some  40 
acres,  and  for  a  number  of  years  has 
been  serving  many  of  the  largest  users 
of  creosoted  products.  .According  to 
R.  S.  Manley,  president  of  the  Texas 
Creosoting  Company,  his  organization 
will  operate  the  newly  acquired  unit  at 
Houston  with  the  end  of  bettering  the 
service  now  being  offered  users  of 
creosoted  materials  in  all  fields. 


The  Grinnell  W.\sniNG  Machine 
Corporation,  Grinnell.  Iowa,  has  been 
reorganized  under  the  laws  of  the  state 
of  Delaware.  Its  capitalization  is  now 
$400,000.  Charles  G,  Adsit  has  been 
elected  president  and  I.  N.  Merritt  is 
vice-president  and  general  manager. 
The  company  is  now  manufacturing  and 
selling  two  low-priced  washing  ma¬ 
chines  of  the  submerged  agitator  type 
and  it  plans  to  place  on  the  market  a 
complete  line  of  electrical  household  ap¬ 
pliances  by  the  end  of  the  present  year. 

The  American  Metallurgical  Cor¬ 
poration,  Boston,  manufacturer  of  elec¬ 
tric  furnaces,  has  changed  its  name  to 
the  American  Electric  Furnace  Com¬ 
pany. 

The  Westinghouse  Lamp  Company, 
LSO  Broadway,  New  York  City,  an¬ 
nounces  that  it  will  add  the  15-watt, 
no-.  115-.  120-volt.  A-17  bulb  “Mazda” 
lamp  to  the  sizes  that  have  been  pre¬ 
viously  supplied  w'ith  inside  coloring. 
The  15-watt  inside-colored  lamps  are 
now  available  in  standard  voltages,  in 
all  standard  colors,  including  ivory  and 
old  rose,  and  the  10-watt,  3J  bulb  sign 
lamp,  already  available  in  standard 
colors  and  in  ivory  and  old  rose,  is  now 
available  in  inside  white.  These  lamps 
will  lie  supplied  at  the  same  prices  as 
apply  to  corresponding  wattages  and 
colors  of  the  inside  coated  lamp. 


NEW  YORK  METAL  MARKET 

PRICES 

June  5,  1929  Juno  12.  1929 

Cents  per 

Cents  per 

Pound 

Pound 

Copper ,  electrolytic . . . . 

18 

18 

Lead,  Am.  8.  &  R  .price . 

7  00 

7  00 

Antimony . 

8.875 

8.875 

Nickel,  ingot . 

35 

35 

Zinc,  spot . 

7  05 

6.988 

Tin,  Straits. 

43.  50 

44. 125 

Aluminum,  99  per  cent. 

24.30 

24.30 

Base  copper  wire  price  Juni‘  12,  1929,  19 

i  cents. 

prices,  though  tin  has  advanced  about 
a  cent  a  pound. 

- 


Julius  Anurae  &  Sons  Company. 
Milwaukee,  jobber,  announces  the  open¬ 
ing  of  a  branch  and  warehouse  at  1022 
East  Washington  Avenue,  Madison, 
Wis.,  in  charge  of  A.  J.  Schaub. 

The  .Appleton  Electric  Company, 
1701  Wellington  .Avenue,  Chicago, 
manufacturer  of  .Appleton  “No-Thread” 
malleable  unilets,  announces  the  pur¬ 
chase  of  the  Gem  powerlet  line  of  con¬ 
duit  fittings  from  the  Jefferson  Electric 
Company  of  Chicago. 

N.E.M.A.  Adds  Eleven 
New  Sections 

Fifteen  manufacturing  companies 
have  joined  the  National  Electrical 
Manufacturers’  .As.sociation,  420  Le.x- 
ington  .Avenue,  New  A'ork  City,  and 
are  affiliated  in  eleven  sections,  accord¬ 
ing  to  an  announcement  from  N.E.M.A. 
headquarters. 

The  manufacturers  and  their  section 
affiliations  are  as  follows: 

Wire  and  Cable  Section:  Gavitt 
Manufacturing  Company,  Brookfield, 
.Mass.;  Globe  Insulated  Wire  Company, 
Wollaston,  Mass. 

Carbon  Are  Lamp  Section:  A.  S. 
.Aloe  Company,  St.  Louis :  Hibner 
Electric  Company,  Cleveland,  Ohio. 

Sxeitchgear  Section :  Line  Material 
Company,  South  Milwaukee.  Wis. 

Molded  Insulation  Section :  Mack 
Molding  Company,  Little  Falls,  N.  J. : 
Recto  Manufacturing  Company,  Cin¬ 
cinnati,  Ohio:  Union  Insulating  Com¬ 
pany,  Parkersburg,  W.  \’a. 

Lamp  Receptacle  and  Socket  Sec¬ 
tion:  John  I.  Paulding.  Inc.,  New  Bed¬ 
ford,  Mass. 

Electric  Measuring  Instrument  Sec¬ 
tion:  Standard  Transformer  Company, 
\\’arren,  Ohio. 

Laminated  Phenolic  Products  Scc- 
iion :  Synthane  Corporation.  Oaks,  Pa. 

Rigid  Conduit  Section :  Walker 
Brothers,  Philadelphia. 

Carbon  Section :  Pure  Carbon  Com¬ 
pany,  Wellsville.  N.  A’. 

Electric  Range  and  Heating  Section : 
.Automatic  Electric  Heater  Company, 
Philadelphia. 


High  Voltage  Insulator  Section: 
Porcelain  Insulator  Corporation,  Lima, 
N.  Y.  _ 

Rockwell  Company  Builds 
New  Plant 

The  Stanley  P.  Rockwell  Company, 
66  Trumbull  Street,  Hartford.  Conn., 
announces  that  on  August  1  it  will  be 
located  in  a  new  building  at  296  Home¬ 
stead  Avenue,  Hartford,  where  com¬ 
mercial  heat  treating  by  both  electric 
and  gas  furnaces  w’ill  be  done  upon  dies, 
tools,  bars,  forgings,  high-speed  steel, 
castings,  aluminum  and  brass.  This  or¬ 
ganization  acts  as  consultant  on  heat- 
treating  practice  and  hardening  plant 
control,  manufactures  the  Rockwell 
dilatometer  and  is  industrial  sales  rep¬ 
resentative  for  the  American  Gas  Fur¬ 
nace  Company,  General  Electric  Com¬ 
pany,  Rodman  Chemical  Company, 
Spencer  Turbine  Company  and  Wilson- 
Alaeulen  Company,  Inc. 


The  Fusion  Welding  Corporation, 
103d  Street  and  Torrence  Avenue,  Chi¬ 
cago,  manufacturer  of  welding  equip¬ 
ment  and  supplies,  announces  the  ap¬ 
pointment  of  F.  O.  Weber,  229  Boule¬ 
vard  Des  .Allies,  Pittsburgh,  as  sales 
manager  for  the  company’s  Pittsburgh 
district. 

The  Leonard  Refrigerator  Com¬ 
pany,  Grand  Rapids,  Mich.,  announces 
that  Holt  Hollinger  has  lieen  appointed 
manager  of  advertising  and  sales  promo¬ 
tion  of  its  company.  Mr.  Hollinger  for 
the  past  five  years  has  been  with  the 
Battle  Creek  Food  Company,  where  he 
had  charge  of  the  advertising  and  sales 
promotion. 

The  Ward  Motor  Vehicle  Com¬ 
pany.  Mount  Vernon,  N.  Y.,  announces 
'that  John  C.  Clendenin,  formerly  asso¬ 
ciated  with  the  automotive  engineering 
department  of  the  General  Electric  Com¬ 
pany,  has  accepted  a  position  as  sales 
engineer  with  its  company. 

The  Wagner  Electric  Corporation, 
St.  Louis,  announces  the  appointment  of 
L.  G.  Tandherg  as  branch  manager  of  its 
Los  .Angeles  sales  office,  located  at  1220 
South  Hope  .Street. 

The  W.  N.  Matthews  Corporation, 
St.  Louis,  manufacturer  of  electrical 
specialties  and  mechanical  painting  spe¬ 
cialties,  announces  that  Thomas  C. 
Clark  has  been  made  sales  manager  of 
its  company.  Mr.  Clark  was  formerly 
di.strict  manager  of  the  company’s  St. 
Louis  territory,  comprising  the  states  of 
Missouri.  Kansas.  Oklahoma  and  Ar¬ 
kansas.  western  Tennessee,  western 
Kentucky  and  southern  Illinois.  The 
western  Kentucky  territory  has  been 
turned  over  to  John  L.  Reighart,  88 
Kenyon  Building,  Louisville,  Ky.  The 
company  also  announces  that  the  E.  .S. 
Stickle  Company,  934  Union  Trust 
Building,  Pittsburgh,  has  taken  over  all 
the  state  of  Ohio  formerly  covered  by 
B.  F.  Perry  and  John  L.  Reighart. 
This  is  in  addition  to  western  Pennsyl¬ 
vania  and  West  A’^irginia,  in  which 
states  they  now  represent  the  W.  N. 
Matthews  Corporation. 


Activities  of  the  Trade 
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The  principal  features  are  the  use  of 
a  new  starting  and  running  contactor 
and  the  compact  arrangement  of  the 
high-tension  switching  etjuipment. 


New  Equipment  Available 


Pressure  Tight  Oil  Reservoir 
for  High-Tension  Cable 

A  new  oil  pressure  reservoir  which 
takes  care  of  expansion  and  subtraction 
of  oil  resulting  from  cyclic  change  in 
load  and  seasonal  temperature,  the  prin¬ 
cipal  causes  of  voids  in  insulated  cables, 
has  been  announced  by  the  General 
Electric  Company. 

The  tank  of  galvanized  metal  contains 
Glowtector  Indicates  Presence  gas-filled  metallic  cells  with  flex- 

of  High  Voltage  j— 

.An  instrument  designed  to  indicate 
the  presence  of  high  voltages,  thus  pre-  ■ 

venting  accidents  resulting  from  contacts  [  j 

with  high-voltage  lines,  announced  by 
the  VV.  S.  Wilson  Corporation,  New 
York  City,  under  the  trade  the 

The  “Glowtector”  has  an 
which  is  a  rare  gas  tube  of  entirely  new 
design  fitted  in  the  bakelite  assembly. 

When  the  assembly  is  applied  to  ' 

tube  glows,  n^H  j 

high  voltage.  A  hoorl  shields  the  tube  | 

from  outside  light  and  permits  its  use  i 

in  brightly  lighted  rooms  or  even  intense  j 

sunlight.  A  3-ft.  extension  stick  of  high  I  V  ■■ 

dielectric  strength  may  be  attached  to  * 

the  head  assembly.  This  allows  the  I  1  !: 

operator  to  stand  at  a  distance  from  the 

line  under  test  or  permits  him  to  reach  ,  in  a.i  i  ii 

oul-of-the-way  lines.  corniK.-ited  >v.-.lls.  W  hen  the  cah le 

The  "Glowtector”  with  extension  stick 

measures  4  ft.  and  weighs  24  lb.  It  is  “™'  '*  re^rvoir.  Ihe 

portable  ami  can  be  easily  carried  to  f'>,nl™cls  when  the  cable  cools  and 
any  part  of  the  system.  »  'e .  reservoir  is  force,  out 

*  •'  fli«  Kx/  r\r<:kcctirtfk  iiffc 


Turbine  for  Small  Bore  Wells  tacts  which  extend  from  the  top  of  the 

socket  shell  and  are  engaged  in  recesses 
.A  new  line  of  6-in.  and  8-in.  deep  well  the  socket  base.  The  swket  shell  is 
turbines  to  fit  smaller  bored  wells  is  an-  permanentlv  supported  in  the  reflector 
nounced  by  the  American  Well  Works,  neck  by  means  of  a  metal  disk  which 
Inc.,  .Aurora,  Ill.  The  deep  well  tur-  rides  on  the  metal  shoulder  incorporated 
bine  consists  of  the  turbine  head  proper,  in  the  reflector  neck  construction.  This 
which  IS  the  driving  unit;  the  support-  arrangement  permits  the  socket  shell  to 

revolve  with  the  reflector  as  it  is 
~  ^  ~  — j  screwed  in  or  out  of  the  canopy. 


ing  pipe,  which  incloses  the  driving 
shaft,  and  the  turbine  it.self,  which  con¬ 
sists  of  the  number  of  stages  necessary 
for  the  specific  requirements. 

The  turbine  head  consists  of  the  ver¬ 
tical  motor  mounted  on  a  very  rigid 
and  compact  base.  The  thrust  bearing 
of  the  motor  is  designed  to  carry  the 
load  of  the  line  shaft  and  impellers. 
To  the  turbine  head  is  attached  a  sup¬ 
porting  pipe,  to  the  lower  end  of  which 
is  attached  the  turbine  proper. 

The  turbine  proper  is  a  special  .style 
of  turbine  type  of  centrifugal.  .All  bear¬ 
ings  are  oil  lubricated  by  gravity  feed 
from  the  surface.  The  gravity  feed  is 
electrically  controlled.  Provision  is 
made  for  complete  drainage  of  all  waste 
oil  and  water  leakage  an(i  the  discharge 
pipe  is  located  above  the  floor  level, 
which  permits  of  easy  access. 


Heaters  Have  Perfected 
Terminals 

.An  important  improvement  in  the  de¬ 
sign  of  its  electric  immersion  type 
heaters  is  announced  by  the  General 
Electric  Company.  This  improvement 
consists  of  the  new  method  of  pro¬ 
tecting  the  terminals. 

Cc^per  ftrrvl*i(ctriyen  irO  Terminal 
Threae/ed  collar^.  \  i— 


Magnesium  oxide. 


Duratach  Fixtures,  a  morlern  con¬ 
struction  which,  it  is  claimed,  allows 
new  ease  of  installation,  greater  inter¬ 
changeability  of  lighting  equipment  and 
a  material  reduction  in  maintenance 
cost,  is  announced  by  the  Wheeler  Re¬ 
flector  Company  of  Boston.  Duratach 
construction  consists  of  a  socket  base 
attached  to  a  canopy  by  two  screws 
which  fit  into  bayonet  holes  in  the 
socket  base.  The  socket  shell  is  at¬ 
tached  to  the  Duratach  socket  by  con- 


'' Meta!  sheaf h  Nickel  chromium 

resisfor 

controls  the  starting  and  stopping  se- 
(juence  for  the  machine  and  at  the  same 
time  affords  full  protection  for  the  ma¬ 
chine  and  e(iuipment  while  starting  and 
during  operation.  A  stub-multiple  re- 
closing  feeder  connects  the  generator  to 
its  load  and  protects  the  machine  against 
abnormal  direct-current  overloads. 


Low-resisfance 

fermina!  •  'Porcelain  'Cap 

•  insula  for 
dealing  compound 

The  new  heaters  are  equipped  with 
sealed  terminals  and  porcelain  insulat¬ 
ing  bushings.  The  .sealed  terminals 
make  the  unit  practically  impervious 
to  injury  from  moisture  in  the  air. 
splashing  liquids,  etc.,  it  is  claimed. 
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Electrical 

Patents 

Announced  by  U.  S.  Patent  Office 

cAk _ — _ 

(Issued  June  4,  lS2y) 

1,715,357.  Ei.kctroi>latino  Machine;  W.  F. 
Hall,  Matawan,  N.  J.  App.  filed  Aug,  IS, 
l!>2»i. 

1,715,366,  J£l.bctric  Plug;  S.  W.  Hyatt, 
Funnersvllle,  Ind.  App.  filed  Feb.  7,  1927. 

1.715.376.  ELi-xrrRODK  Instaeuation  for 
Eehctric  b"URNACBS ;  .1.  E.  Mel>aughliii, 
Berlin,  N.  H.  App.  filed  April  29,  1925. 

1.715.377.  Motor  ('ontrollto;  N.  E.  Mor- 
ten.sen,  Milwaukee,  Wis.  App.  filed  July 
27,  1925. 

1.715.395.  SoirND-Ri.»EiviNo  Device  for 
Submarine  Signamno;  W.  L..  Walker, 
New  York,  N.  Y.  App.  filed  April  25, 
1925. 

1.715.396.  Rheostat  Fixture  for  El^x:- 
TRic  Eights  ;  C.  E.  Welchelt  and  H.  F. 
(Jill,  Philadelphia,  Pa.  App.  filed  Nov. 
12,  1926. 

1,715,411.  Eui'XrrROPUATiNO  Rack;  N.  P. 

DiCe.sare,  Sheboygan,  Wis.  App.  filed 
Aug.  22,  1927. 

1,715,422.  Electrical.  Switch;  W.  A. 

Moritz,  New  York,  N,  Y.  App.  filed  Nov. 
25  1924. 

1,715,437.  Fuse  Mounting;  C.  H.  Thomas, 
Chicago,  Ill.  App.  filed  June  25,  1927. 
1,715,444.  Vessel  for  Heating  Purposes; 
T.  Bader,  Waldshut,  (Jermany.  App.  filed 
July  2,  1926. 

1,715,446.  ELLxrrRiOAL  Measuring  Appa¬ 

ratus  ;  P.  N.  Bossart,  Swissvale.  Pa. 
App.  filed  June  18.  1925, 

1,715,460.  CuRRE.NT  Collector  ;  E.  Lars- 
son,  Mansfield,  Ohio.  App.  filed  June  4, 
1927. 

1,715,464.  Thi-himostatic  Control;  W.  W. 
McLaren,  Birmingham,  Ala.  App.  filed 
May  9,  1927. 

1.715.474.  ELLxrmic  Distriiuttino  Device 

FOR  Floors  ;  W.  B.  Sherman.  Boston, 
Mass.  App.  filed  Jan.  2,  1924. 

1.715.475.  Electrical  Protective  System  ; 
R.  A.  Shetzline,  New  York,  N.  Y.  App. 
filed  Dec.  29,  1924. 

1.715.476.  Circuit  Controlllri  ;  W.  E. 

Smith,  Pittsburgh,  Pa.  App.  filed  July 

12,  1926. 

1,715,478.  Cap  for  Insulators;  A.  O. 

Steinmayer,  Milwaukee,  Wis.  App.  filed 
Jan.  5.  1927. 

1,715,484.  Magnetic  Reciprocating  Device; 
W.  Werner,  Mexia,  Tex.  App.  filed  Aug. 
14,  1926. 

1,715,499.  liiQuiD-EHV'BL  Signal;  M.  Haines, 
Mayfield,  N.  Y.  App.  filed  July  28,  1925. 
1,715,507.  Insulator  Mounting;  W.  D. 

Kyle,  Milwaukee,  Wis.  App.  filed  July 
10,  1925. 

1.715.511.  Indicating  or  Rbci^rding  Appa- 
RATtTs  ;  F.  S.  Potter,  IJnden,  N.  .1.  App. 
filed  March  18,  1921. 

1.715.512.  Heating  Apparatus;  R.  Roches¬ 
ter,  Jr.,  Chicago,  Ill.  App.  filed  June 
24,  1926. 

1.715.518.  Electric  Heater:  G.  V.  Schmidt, 
Oakland,  Calif.  App.  filed  Nov.  2,  1-925. 

1.715.519.  Annunciator;  I...  Scriven, 
Brooklyn,  N.  Y.  App.  filed  Feh.  21,  1924. 

1.715.520.  Ellxttric  Heater;  E.  Shuman, 
Spokane,  Wash.  App.  filed  Jan.  29,  1926. 

1,715,560.  ELHxmtiCAL  Condenser;  L.  E. 
Menut,  Mt.  Vernon,  N.  Y.  App.  filed 
Feb.  26,  1926. 

1,715,566.  Electric  Ignition  .\ppARATtTs 

FOR  Internal-Combustion  Engines  ;  F. 
C.  Perrem,  Ijeeds,  England.  App.  filed 
Feh.  10,  1927. 

1,715,580.  Incandescent  Lamp;  S.  Turner, 
Salem,  Mass.  App.  filed  Feb.  18,  1928. 
1.715,592.  Apparatus  for  Sealing  (''revices 
IN  Rcx^k  Formations  or  the  Like;  G.  W. 
Christians,  ('hattanooga,  Tenn.  App.  filed 
Sept.  1  1,  1926. 

1,715,624.  Self-Locking  Terminal  Con- 

NEcu*ioN  ;  A.  C.  Relsz,  Baraboo,  Wis. 
App.  filed  Aug.  1,  1923. 

1.715.646,  1,715,647.  1.715,648.  Magnetic 

Material  and  Appliance  ;  G.  W'.  Elmen, 

I. /eonla,  N.  J.  Apps.  filed  June  30,  1926, 
and  June  28,  1928. 

1,715,663.  Motor-Control  System;  B.  E. 
lA'nehan,  Wilklnsburg,  Pa.  App.  filed 
Nov.  2,  1927. 

1,715.666.  SuPER(TaoRY  Control  System  ; 

J.  E.  McCoy,  Wilklnsburg,  Pa.  App.  filed 
March  1.  1924. 

1,715,676.  Thermostat  Electric  Control 
Dentce  :  H.  E.  Rider,  New  York,  N.  Y. 
App.  filed  March  7,  1928. 

1.715.678.  Mbi.ting  Furnace;  S.  Schnei¬ 
der,  Meissen,  Germanv.  App.  filed  Sept. 

13,  1926. 

1.715.679.  Protective  System  for  Trans¬ 
mission  Lines  ;  J.  Sesslnghaus.  Berlin- 


Charlottenburg,  Germany.  App.  filed 
March  27,  1925. 

1,715,681.  Circuit-Interrupting  Device; 
J.  Slepian,  Swissvale,  I’a.  App.  filed 
July  19,  1920. 

1,715,684.  Protective  Sy.stem  ;  P.  Thomas, 
Edgewood,  Pa.  App.  filed  May  3,  1928. 
1,715,687.  Th  ermostatically -Controlled 

Fluid  Heater  ;  V.  G.  Vaughan,  Mansfield, 
Ohio.  App.  filed  Oct.  20,  1927. 

1.715.689.  Electric  Panel  Board;  W. 
W'urdack,  St.  Louis,  Mo.  App.  filed  Nov. 
23,  1925. 

1.715.690.  Elixttric-Range  Heating  Unit: 
H.  A.  Ziola,  Toledo,  Ohio.  App.  filed 
March  11,  1927. 

1,715,69  V.  Unidirectional  Current-Carry¬ 
ing  Device;  D.  G.  Ackerly,  Wilklnsburg, 
Pa.  App.  filed  Feb.  1  1,  1925. 

1,715,692.  Heater  Unit;  C.  B.  Backer, 

Brooklyn,  N.  Y.  App.  filed  Oct.  20,  1927. 
1,715,699.  Devtcb  for  Protixting  the 

Working  of  Three-Phase  Motors  ;  G. 
F'icken,  Hamburg,  Germany.  Aiip.  filed 
Feb.  27,  1925. 

1,715,708.  CiRCUIT-iNTEKRUCTKR  TRIPPING 

System  ;  G.  F.  Jones,  Irwin,  Pa.  App. 
filed  April  12,  1926. 

1,715,713.  Treatment  of  Magnetic  Mate¬ 
rials  ;  V.  E.  Eegg,  East  Orange.  N.  J., 
App.  filed  Sept.  1,  1928. 

1,715,716.  Switch  Mixjhanism  ;  A.  MUller, 
Berlin,  Germany.  App.  filed  July  27, 
1927. 

1,715,728.  Remote  Metering  Sy.stem  ;  G.  G. 
Waite,  Wilkinsburg,  Pa.  Aiip.  filed  July 
15.  1927. 

1,715,761.  Variable  Resistance  and  Sys¬ 
tem  CoNTROLLTO  THEREBY  ;  J.  H.  J  tiers. 
New  York,  N.  Y.  App.  filed  Jan.  3,  1925. 
1,715,769.  Canopy  Lighting  Fixture;  C.  G. 
Lohman,  St.  Louis,  Mo.  App.  filed  July 
15,  1925. 

1,715,783.  Production  of  I..ioht  by  Elec¬ 
tricity  ;  E.  Podszus,  Friedrichshagen 
Berlin,  Germany.  App.  filed  Sept.  2,  1921. 
1,715,789.  ELixrmiCAL  Condenser;  S. 
Ruben,  New  York,  N.  Y.  App.  filed  Oct. 
10,  1924. 

1,715,794.  .Machine  for  Making  Welded 
Reinforcing  Fabrics  ;  W.  H.  Sommer, 
Peoria,  Ill.  -^pp.  filed  June  30,  1927. 
1,715,799.  Fuse  Block  and  laoHTNiNO 
Arrester  ;  H.  A.  Taylor,  Wilmington, 
N.  C.  App.  filed  April  13,  1928. 

1,715,811.  Electric  Motor;  T.  R.  .\rden, 
Baldwin,  N.  Y.  App.  filed  Oct.  17,  1927. 
1,715,824.  Elixttrical  Resistance  Unit; 
W.  E.  Duersten,  Milwaukee,  Wis.  App. 
filed  Aug.  29,  1924. 

1,715,866.  Asynchronous  Machine  wmth 
('ONDENSERS ;  E.  Rother,  Kiel,  Germany. 
App.  filed  Aug.  14,  1924. 

1,715,879.  High-Resistance  Unit;  G.  A. 
Wells,  East  Orange,  N.  J.  .\pp.  filed 
Feb.  3,  1928. 

1,715,888  and  1,715,889.  Insulator;  A.  O. 
Austin,  Barberton,  Ohio.  Apps.  filed  Dec. 
6,  1920. 

1,715,899.  Eli-xtric  Water  Heati®  ;  F.  L. 
Cttmbs,  Wapakoneta,  Ohio.  .Vpp.  filed 
Aug.  1,  1928. 

1,715,917.  Switch  Arrangement;  G.  H. 
Hart,  West  Hartford,  Conn.  App.  filed 
Aug.  4,  1924. 

1,715,946.  FY.UID  Meter:  E.  J.  Pell,  Chi¬ 
cago,  Ill.  App.  filed  April  19,  1926. 
1,715,948.  Electric  Switch;  J.  I.,.  Reln- 
artz.  So.  Manchester,  Conn.  App.  filed 
June  27,  1928. 

1,716,017.  Hanger  for  Electric-Lighting 
Units;  B.  C.  White,  New  York,  N.  Y. 
App.  filed  Oct.  14,  1926. 

1,716,021.  Water  Heater;  O.  von  Zsolnay, 
C.  Coquelin  and  W.  Schulz,  Brooklyn, 
N.  Y.  App.  filed  Oct.  25,  1927. 

1,716,041.  Safety  Switch  Plug;  J.  Goergl, 
Chicago,  Ill.  App.  filed  July  30,  1926. 
1,716,057.  Trolley  Device;  H.  Holland, 
Cleveland,  Ohio.  App.  filed  Aug.  1,  1927. 
1,716,091.  Distortion  Motor;  M. 
Schwartz,  Ixts  Angeles,  Calif.  App.  filed 
Jan.  11,  1928. 

1,716,096.  Glare  Shibi.d  for  Electric 
Welding  :  R.  B.  Weeks,  Cleveland,  Ohio. 
App.  filed  May  18,  1927. 

1,716,119.  Make-and-Break  Dev’ck  ;  E.  C. 
Flchtner,  San  FVancisco,  and  J.  H.  Simon, 
Oakland,  Calif.  App.  filed  Aug.  27,  1926. 
1,716,123.  Insulator;  W.  T.  Goddard. 
Hamilton.  Ont.,  Can.  App.  filed  July  18, 
1925. 

1,716,144.  Terminal  Device;  M.  Morri¬ 
son,  Chicago,  Ill.  App.  filed  Sept.  13, 
1923. 

1,716,155.  Vacuum-Responsive  Glow-Tube 
Control  for  Rectifiers  ;  L.  Smede,  Pitts¬ 
burgh,  Pa.  App.  filed  Aug.  6,  1927. 
1,716,161.  Variable-Capacity  Element: 
C.  T.  Allcutt,  Pittsburgh,  Pa.  App.  filed 
Sept.  1.  1921. 

1,716,164.  Accelhiating  Device:  E.  M. 
Claytor,  Wilklnsburg,  and  C.  H.  Hodkins, 
Pittsburgh,  Pa.  App.  filed  June  25,  1927. 
1,716,166.  Disconnecting  Switch;  O.  H. 
Eschholz,  Pittsburgh,  Pa.  App.  filed  Mav 
12.  1927. 


New  Trade  Literature 
cAk _ ^ 


RELAYS,  RESISTORS,  SWITCHING 
EQUIPMENT,  ETC. — The  General  Electric 
(■'omjiany,  Schenectady,  N.  Y.,  is  distributing 
the  following  bulletins :  GEA-42A,  covering 
its  types  IK-104  and  IK-106  induction 
IKiwer-directional  relays;  GEA-138A,  de¬ 
scribing  its  type  FR-1  current-limiting  re¬ 
sistor  and  type  LA-1  current-limiting 
resistor-disconnecting  switch;  GEA-163B, 
covering  automatic  switching  equiimient, 
showing  the  device  numbers  and  their  func¬ 
tion  ;  GEA-214-A,  describing  the  G-E  heli- 
coil  sheath-wire  immersion  heaters  for 
heating  water,  oil  and  various  other  lifiuids  ; 
GEA-334A,  describing  its  gearle.ss  traction 
elevator  motors  with  variable-voltage  con¬ 
trol ;  GEA-881B,  covering  its  type  WD-200A 
Continental  gas-engine-driven  arc  welder ; 
GEA-912A,  covering  its  ignition  and  con¬ 
trol  transformers  for  oil  burners ;  GE.\- 

940A,  de.scribing  its  switchboard  panel  and 
benchboard  pipe  fittings ;  GEA-994A,  de¬ 
.scribing  its  travel  carriage  for  automatic 
arc  welders  ;  GEA-1021A,  describing  its  type 
FK-33  oil  circuit  breakers;  GEA-1066A. 
covering  its  centrifugal  air  compressors  for 
.sewage-disposal  .systems;  GEA-1096,  cover¬ 
ing  its  type  IvG-18-B  indoor  disconnecting 
switches;  GEA-1109,  describing  its  type 
SW-6  form  C  automatic  sectlonallzing 
switches;  GEA-1118,  describing  its  types 
CP,  CI’Q  and  CPT-26  two-stage  reciprocat¬ 
ing  air  compressors,  suitable  for  railway 
and  industrial  .service;  GEA-1119  and 
GPIA-1120,  de.scribing  its  stationary  single- 
stage  and  two-stage  reciprocating  air  com¬ 
pressor  sets,  and  GEA-1029A,  containing  a 
concise  compilation  of  information  as  to 
group-operated  rotating-insulator  discon¬ 
necting  switches. 

SWITCHES.— Bulletins  No.  503  and  504 
issued  by  the  W.  N.  Matthews  Corporation. 
3722  Forest  Park  Boulevard,  St.  Ixuis, 
contain  data  on  the  latest  improv'ements 
and  additions  to  the  tine  of  Matthews 
“Fuswitches”  and  disconnecting  .switches 
housed  in  tidewater  cypress,  and  the  oiien 
type  Matthews  “Fuswitches”  and  di.scon- 
necting  switches. 

LIGHTNING  ARRESTERS.— Booklet  No. 
269  issued  by  the  Electric  Service  Supplies 
Company,  Seventeenth  and  Cambria  Streets, 
Philadelphia,  entitled  “No  Deterioration," 
is  the  seventh  of  a  series  describing  the 
technical  features  of  the  crystal  valve  light¬ 
ning  arrester. 

GEARS  AND  PINIONS. — The  Westing- 
house  Electric  &  Manufacturing  Company, 
East  Pittsburgh,  Pa.,  has  issued  catalog 
No.  C-1579-F  covering  “micarta"  silent 
gears  and  pinions.  The  catalog  gives  an 
account  of  the  Westinghouse  “micarta" 
gear  material ;  Its  history  as  well  as  the 
design,  application  and  distinctive  features 
of  “micarta”  gears.  Descriptions  and  illus¬ 
trations  of  the  various  types  of  Installa¬ 
tions  of  the  gears  also  are  Included. 

RESISTORS. — Catalog  No.  429  Issued  by 
Hardwick,  Hindle,  Inc.,  Newark,  N.  J., 
describes  and  illustrates  its  resistors  and 
terminals  and  contains  complete  data  on 
sizes,  ratings  and  methods  of  mounting  its 
vitreous  enamel  coated  resistance  unit.s. 

Foreign  Trade 
Opportunities 
cAk _ 

Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num¬ 
bered,  further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number : 

An  agency  Is  desired  in  Madrid,  Spain 
(No.  38,930),  for  storage  batteries. 

Purchase  and  agency  are  desired  in 
Durazno,  Uruguay  (No.  38,931),  for  stor¬ 
age  batteries,  electric  motors  and  wiring 
supplies. 

Purchase  is  desired  in  Vancouver,  Canada 
(No.  38,926),  of  rubber-covered  cable. 

Purchase  is  desired  in  Regina,  Canada 
(No.  38,927),  of  household  electrical  appli¬ 
ances. 

An  agency  is  desired  in  Montreal,  Canada 
(No.  38,896),  for  electric  railway  signals 
and  Iloodlights. 

A  sole  agency  is  desired  in  Caracas, 
A'^enezuela  (No.  38,928),  for  household  and 
small  commercial  electrical  refrigerators. 

.\n  agency  Is  desired  In  Cardiff,  Wales 
(No.  38,886),  for  electric  warming  pads. 
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Business  Facts  for  Electrical  Men 

Selected  Statistics  Presented  Graphically  for 
the  Use  of  All  Interested  in  Analyzing  the 
Trend  of  the  Electrical  Business 


Half  the  Copper  Is  Used  Electrically 


COPPER  consumption  during  1928 
for  the  major  classes  of  electrical 
goods  exceeded  that  of  any  other  year 
since  1919,  the  first  for  which  segre¬ 
gated  data  are  available,  according  to 
estimates  published  in  the  1928  Year 


iniuni  in  1926,  but  rose  again  in 
1928,  according  to  the  present  figures. 
The  extraordinary  rise  in  this  respect 
since  1920  to  an  entirely  new  level  is 
evidence  of  the  enormous  demand  for 
construction  material  during  these  years 


were  23,400,000.  Primary  and  secondary 
lines  as  well  as  inside  wiring  had  to  he 
expanded  accordingly. 

As  the  lower  chart  indicates,  while 
the  total  consumption  has  varied  a  good 
deal  in  recent  years  the  proportions  have 
held  fairly  constant.  Electrical  uses 


1914  1916  1916  1917  1918  1919  1920  1921  1922  192J  1924  1925  1926  1927  1928 


Major  Part  of  JJ^orld’s  Copper  Comes  from  North  America 

Rook  of  the  American  Bureau  of  Metal  of  most  rapid  increase  in  the  number 
.Statistics.  Electrical  manufactures,  in-  of  light  and  power  customers  and  of 
eluding  generators,  motors,  switch-  far-flung  interconnections.  In  1920 
hoards,  lamps,  etc.,  hut  excluding  com-  there  were  10,8()(),(KM)  light  and  power 
munication  eiiuipment,  took  213,000  customers:  by  the  end  of  1928  there 


again  account  for  slightly  less  than  half 
the  total  consumption.  For  simplicity, 
several  smaller  electrical  items  listed  in 
the  Year  Book  have  not  been  shown, 
d'hese  include  an  estimated  800  tons  for 
steam  railways  electrified  and  5,100  tons 
for  radio  receiving  sets. 

The  upper  chart  makes  evident  the 
large  place  of  North  American  produc¬ 
tion  in  the  world’s  total.  The  latter  for 
1928  fs  given  as  1.846.650  short  tons; 
North  America’s  share  was  1,()80,7W 
short  tons. 


Estimated  Consumption  of  Copper  in 
the  Cnited  States* 


(In  ton.s  of  2,000  lb.) 


Klectrical 

Telephones 

Light  and 

Manufac- 

and 

Power 

Trolley 

Year 

tures  (o) 

Telegraphs 

Lines 

Wire 

1920 

170,000 

61,000 

29,500 

5,400 

1921 

130,000 

54,000 

33,000 

5,200 

1922 

134,500 

60,000 

48,750 

4,600 

1923 

178,500 

75,000 

85,850 

6,250 

1924 

195,500 

80,000 

90.000 

5,100 

1925 

183,500 

90,000 

1 10,000 

6,650 

1926 

201,000 

104,000 

122,000 

7,000 

1927 

196,500 

93,000 

103,000 

5,300 

1928 

213,000 

119,000 

1 15,000 

6,300 

♦Year  Book,  American  Bureau  of  Metal  Statistics, 
(o)  Generators,  motors,  switchboards,  tamps,  etc., 
but  exclusive  of  manufactures  fur  talephone  and  tele¬ 
graph  purposes. 


tons :  telephones  and 
telegraphs  took  1 19,()(K) ; 
light  and  power  lines 
115.000,  while  trolley 
wire  is  credited  with 
6,300  tons.  The  aggre¬ 
gate  of  these  is  453,300 
tons.  This  is  14  per 
cent  greater  than  the 
corresponding  total  for 
1927  and  4  per  cent 
over  that  for  1926,  the 
previous  banner  year  of 
the  decade. 

.\s  the  table  shows, 
each  individual  item  is 
larger  than  in  1927,  the 
first  by  8  per  cent,  the 
second  by  28,  the  third 
by  12.  The  first  two 
are  larger  also  than  in 
1926  by  6  and  14  per 
cent  respectively.  Wire 
for  light  and  power  lines 
IS  less  by  6  per  cent. 

Power  line  construc¬ 
tion  fell  after  its  max- 


1919  1920  1921  1922  1923 

621,373Ton*  6&4,035Ton*  459,885Tons  539.ll3Ton*  737,700Ton* 


1924  1925  1926  1927  1928 

765,950Ton*  840,000Ton»  909,900Ton»  641/450Ton*  980,100  Ton.s 


Z]tcWica\  Telephones ,Tele9rapbs  Non-Elec+rical 

Manufoicturct  and  Conduidort  Uses 

Figures  are  in  short  tons 

AJlocohon  of  Copper  Consumption  in  the  United  States 

Electrical  Machinery  Manufacture  l  akes  a  Quarter  of 
Our  Consumption 


’une  15,1929  — Electrical  World 
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GENERAL  MANUFACTURING  ACTIVITY  IN  THE  NORTH  CENTRAL  STATES 


Metal  Industries 


Automobile  Industry 

(Including  Equipment  and  Parts) 
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Record  Industrial  Operations  in  North  Central  States 


May  witnessed  a  new  record  for 
manufacturing  operations  in  the 
North  Central  States  for  this  season  of 
the  year.  The  seasonably  corrected 
figure  for  May  was  11.7  per  cent  over 
the  former  record  figure  recorded  in 
Octolier  last  year.  The  actual  rate  of 
activity  in  the  section,  however,  be¬ 
fore  adjustments  are  made  for  seasonal 
variation,  was  1.6  jier  cent  above  April 
and  17.1  per  cent  over  May  last  year. 
I'or  the  fir.st  five  months  of  the  current 
year  the  rate  of  operations  in  these 
lilants  was  16.5  per  cent  above  that  of 
the  same  period  last  year. 

The  continued  high  rate  of  manu¬ 
facturing  activity  in  the  North  Central 
States  is  due  very  largely  to  the  record 
{iroductivity  of  the  iron  and  steel  plants 
and  the  very  high  production  in  the 
automobile  manufacturing  industry. 
May  operations  in  the  rolling  mills  and 
steel  plants  of  the  section  were  17.2  per 


Indexes  of  Productive  Activity  in  North  Central  States 

AH  Figures  Adjusted  for  Number  of  Working  Days 


All  industries . 

Chemical  and  allied  products. 

Textiles . 

Forest  products . 

Paper  and  pulp . 

Automobile,  including  parts... 
Kolling  mills  and  steel  plants. 

Metal  working  plants . 

Food  and  kindred  products. . . 

I.eAther  pnalucts . 

Rubber  pnxlucts . 

Stone,  clay  and  glass . 


Average  for 

Average  for 

First  Five 

First  Five 

May, 

April, 

Mav, 

Months, 

-Months, 

1929 

1929 

1928 

1929 

1928 

148  9 

146.  5 

127  2 

145.  1 

124  6 

134  8 

139.9 

140.5 

142  8 

118  9 

146.  3 

137.8 

131  4 

142  8 

125  0 

132  3 

131  5 

108  2 

132  7 

1  19  0 

95  0 

97.5 

112  4 

96.  2 

no  9 

159  9 

168  8 

141.6 

158  4 

142  2 

176  8 

150  8 

130  6 

159  8 

131  1 

150  4 

157  4 

130.5 

152  4 

1310 

124  7 

127.2 

104  5 

128  6 

no  2 

102  2 

105.5 

97  7 

99.3 

108.  1 

179  5 

168  7 

130.8 

167  7 

136  3 

125.7 

143.9 

1  16  8 

128.5 

103  2 

cent  over  April  and  13.5  per  cent  over 
May  last  year.  A  slight  drop  in  opera¬ 
tions  was  recorded  by  these  plants  dur¬ 
ing  April,  hut  the  May  operations  far 
exceeded  any  previous  figure. 

It  appears,  however,  that  the  auto¬ 


mobile  plants  reached  their  peak  of 
activity  during  April.  The  May  rate  of 
operations  in  these  plants,  including  the 
manufacture  of  replacements  parts  and 
accessories,  was  5.4  per  cent  under 
April  and  13.0  per  cent  over  May.  1028. 
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Lumber  and  its  Products 


Food  arxl  Kindred  Products 
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